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PROPOSED RULES

[6560-01]

EiVIRONMENTAL PROTECTION
AGENCY

[40 CFR Part 1411

[FRL 851-5]

INTERIM PRIMARY DRINKING WATER
REGULATIONS

Control of Organic Chemical Contaminants in
Drinking Water

AGENCY: Environmental Protection
Agency.

ACTION: Proposed Rule.

SUMMARY: This proposed amend-
ment to the National Interim Primary
Drinking Water Regulations is intend-
ed to protect the public health from
organic chemical contaminants in
drinking water. The Administrator has
determined that the presence in drink-
ing water of chloroform and other tri-
halomethanes, and synthetic organic
chemicals may have an adverse effect
on the health of persons and that
therefore human exposure to these
chemicals should be reduced.

DATES: All comments should be sub-
mitted in triplicate by May 31, 1978.
Proposed effective dates: See Supple-
mentary Information. Hearing dates:
See Supplementary Information.
ADDRESSES: Submit comments in
triplicate to: Victor J. Kimm, Deputy
Assistant Administrator fot 'Water
Supply, Environmental Protection
Agency, 401 M Street SW., Washing-
ton, D.C. 20460. Hearing addresses:
See Supplemental Information.

FOR FURTHER INFORMATION
CONTACT:

Joseph A. Cotruvo, Director, Criteria
and Standards Division, Office of
Water Supply (WH-550), Room
1111, WSME, Environmental Protec-
tion Agency, 401 M Street SW.,
Washington, D.C. 20460. 202-755-
5643 or 202-472-5016.

SUPPLEMENTARY INFORMATION:-
This proposed amendment to the

National 'Interim Primary Drinking
Water Regulations is intended to pro-
tect the public health from organic.
chemical contaminants in drinking
water. It consists of two parts: I-a
Maximum Contaminant Level (MCL)
of 0.10 mg/l (100 parts per billion) for
total trihalomethanes (TTHM's) in-
cluding chloroform, which occur in
drinking water as the result of the in-
teraction of the chlorine applied for
disinfection and other purposes, with
the organic substances which natural-
ly occur in raw water, and II-a treat-
ment technique requiring the use of
granular activated carbon in the treat-

ment process for the control of syn-
thetic organic chemicals associated
with industrial pollution and urban
and agricultural run off contaminat-
ing drinking water supplies. The Ad-
ministrator has' determined that the
presence in drinking water of chloro-
form and other trihalomethanes; and
synthetic organic chemicals may have
an adverse effect on the health of per-
sons and that therefore human expo-
sure to these chemicals should be re-
duced.

The MCL for total trihalomethanes
(TTHM's) is initially applicable only
to community water systems serving a
population of greater than 75,000
people and which add a disinfectant to
the water in any part of the treatment
process. Prior to the effective date,
these water systems iare required to
conduct monitoring under section 1445
of the Safe Drinking Water Act.

Community water systems serving
populations between 10,000 and 75,000
are only required to monitor for the
level of TIHM's in their systems for
one year. Community water systems
serving fewer than 10,000 persons are
not required to comply with the MCL
or conduct monitoring under this reg-
ulation.

Additional microbiological monitor-
ing-s required for systems that change
their treatment practices as a result of
this regulation to ensure that no deg-
radation in bacteriological quality of
the drinking water occurs as a result
of any such modification.

In addition this proposed regulation
limits the application of two of the
disinfectants, chlorine dioxide and
chloramines, which might be utilized
in place of chlorine to reduce THM
generation.

The treatment technique regulation
initially requires community water
systems with populations greater than
75,000 people to use granular activated
carbon in their drinking water treat-
ment systems. Community water sys-
tems which demonstrate that this
treatment is not necessary to protect
the health of persons due to the
nature of their raw water source may
be granted a variance from the treat-
ment technique requirement. A system
may also be granted a variance to use
an alternative treatment technique if
it can demonstrate to EPA's satisfac-
tion that its proposed alternative is at-
least as effective as granular activated
carbon in reducing synthetic organic
chemicals in drinking water.

Unless a community water system
subject to the treatment technique is
granted a variance, it is required to
design, construct and operate a treat-
ment system which uses granular acti-
vated carbon (GAC) to reduce the
level of synthetic organic chemicals to
the maximum extent feasible aid Is
designed to meet specified criteria.

In some cases, these criteria may be
achieved through addition of GAC in

the existing system with only the
carbon reactivation frequency being
affected. In many cases, however, eco-
nomics or practical feasibility will re-
quire the design and construction of
post-filtration contactors and on-site
reactivation facilities. In the latter
cases, the regulation provides 31a years
after the effective date for design and
construction of filters and furnaces.

Optimal design specifications, In-
cluding contact time, type of carbon
and regeneration frequency to meet
the effluent criteria are to be deter-
mined on a case-by-case basis for each
system, with approval by EPA or the
State Director where the State has
primary enforcement responsibility.
The State is further authorized to
impose such monitoring, operation
and maintenance, and reporting re-
quirements as it deems necessary to
assure that the system, once complet-
ed, is being operated to minimize the
presence of synthetic organic chemi-
cals in the drinking water.

In addition, as an interim measure,
some systems are required to replace
the media in the existing filters of
their treatment plants with GAC.

As additional operating and techni-
cal experience is gained with respect
to the use of alternative disinfectants
and the use of GAC in the treatment
of drinking water, the scope of these
regulations will be expanded to in-
elude smaller community water sys-
tems. In accordance with the require-
ments of the SDWA, Revised Primary
Drinking Water Regulations will be
forthcoming which will impose addl-
tonal MCL's on organic chemicals as
well as require further reductions in
the levels of THM as additonal toxico-
logical, technological and analytical
information becomes available.

PRoPosED E'mcTivE DATEs

I. MCL for TTHM's-Monitoring re-
quirements for water systems serving
more than 75,000 individuals would
become effective 3 months from the
date of promulgation. Monitoring re-
quirements for water systems serving
between 10,000 and 75,000 individuals
would become effective 6 months from
the date of promulgation. The MCL
for TTHM's under section 141.12(c)
and the alternative disinfectant limita-
tions under section 141.21 (i) and (k)
would become effective 18 months
after the date of promulgation.

II. Treatment Technique Require.
ments-The effective date of the treat-
ment technique regulation Is 18
months after Its promulgation. By the
effective date, community water sys-
tems serving a population of greater
than 75,000 individuals and desiring a
variance from the requirement must
have submitted a request for a varl-
ance.'Within 6 months after the effec-
tive date, systems not granted a vari-
ance must submit design specifications
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based on the results of pilot studies of
the GAC treatment system. Within 18
months after the effective date, they
must submit their final design plans
and a construction schedule. Finally,
by 3 years after the *effective date,
-all systems must have a GAC treat-
ment system in operation in compli-
ance with the regulations.

Some systems will, in addition, be re-
quired to implement an interim con-
trol measure of replacing their exist-
ing filter media with GAC within 12
months, after the effective date of
-these regulations. Systems which dem-
onstrate to the State either that they
will have a GAC treatment system in
operation within 24 months after the
effective date of these regulations, or
that due to compelling circumstances
related to physical constraints at the
treatment plant, it would be infeasible
to replace their existing filter media
with GAC, could have-the interim re-
quirement waived by the State.

Comments: Comment is solicited on
-all technical, economic and policy as-
pects of thig proposed regulation, in-
cluding the selected Maximum Con-
taminant Level for TTHM's, proposed
treatment technique requirement,
population coverage and phasing con-
cept. The following are a number of
issues to which EPA would like par-
ticular attention addressed in the
public comments. -

I. MCL for TTHM's. 1. The reason-
ableness of the concept of phasing the
application of the regulation by
making the MCL mandatory initially
only for large water systems and for
the time being requiring monitoring
only in others, and no requirements in
the smallest systems. Should the regu-
lations differentiate in their applica-
tion between ground and surface
water supplies? Are monitoring fre-
quencies sufficient to identify loca-
tions with high TTIM levels?

An alternative approach on which
public comments are solicited would
be to make the MCL applicable to all
public water systems and affect phas-
ing of implementation by establishing
a deferred monitoring schedule. Sys-
tems serving more than 75,000 people
would be required to begin monitoring
within one year of promulgation, sys-
tems serving between 10,000 and
75,000 would be required to begin
monitoring within three years and all
other communities within five years.

2. The magnitude of the MCL at 0.10
mg/l. Does the current information
warrant more restrictive regulations at
this time, for example, 0.050 mg/l or
less? How rapidly can the MCL be re-
duced to lower feasible levels?

3. The feasibility and timing of the
treatment modifications that will be
necessary td achieve compliance. Will
18 months provide adequate, time for
most impacted systems to take steps to
come into compliance?

4. The economic impact on large,
medium, and small water systems
either for the proposed regulation or
for more restrictive regulations. Are
EPA's estimates of the cost of compli-
ance reasonable?

5. The concept of averaging the con-
centrations of the TTHM's for compli-
ance-both' the annual averaging of
quarterly samples, and the averaging
of representative samples within the
distribution system.

6. The use of the Standard Plate
Count as a more sensitive indicator of
microbiological quality while treat-
ment modifications are being Intro-
duced and the limitations on chlorine
dioxide and chloramines.

H. Treatment Technique: 1. Limiting
the application of the treatment tech-
nique initially only to large water sys-
tems of greater than 75,000 popula-
tion. If the Initial coverage of the reg-
ulation was extended to cover all com-
munity systems serving populations
greater than 10,000 rather than those
greater than 75,000 population con-
tained In this proposed regulation, an
additional 2,300 systems would be cov-
ered; of which about 500 systems
would be required to modify treat-
ment, and the associated capital costs
would rise from 350 to 400 million to
slightly under one billion dollars. Such
an expansion in coverage would pro-
vide protection to another 60 million
citizens but the associated administra-
tive problems for the States and EPA
in this new area of respon lIbllty
would be significatly increased as cov-
erage expanded from 390 to 2,700 sys-
tems. How rapidly should the phasing
to include smaller systems be institut-
ed?

2. The use of the variance process to
relieve from the treatment technique
requirement systems that can demon-
strate that their raw water sources are
not subject or likely to be subject to
synthetic organic chemical contamina-
tion. Are the existing criteria suffi-
ciently clear to allow unambiguous de-
terminations to be made?

3. The feasibility and desirability of
an interim control measure requiring
replacement of existing filter media
With granular activated carbon to
more quickly reduce chemicals in
drinking water while optimal measure
are being developed by the system.

4. The feasibility and timing of the
treatment technique requirements, in-
cluding the interim control measures
and intermediate milestones.

5. The soundness and reasonableness
of the 3 criteria specified for determin-
ing the design parameters for the
treatment technique.

6. The validity of the assumption
that variances would be more readily
justified for systems with raw water
sources such as the Great Lakes, deep
ground water, and protected surface
waters.

7. The Information which should be
considered in grantink or denying a
variance. Is the demonstration now re-
quired to be made by a system seeking
a variance too stringent or too lenient?

8. The existence of alternative treat-
ment techniques which are at least as
effective as GAC in reducing levels of
a broad spectrum of synthetic organic
chemicals in drinking water.

9. The feasibility of the time frame
established for the monitoring re-
quirements associated with obtaining
a variance from these treatment regu-
lations.

10. The reasonableness of the esti-
mated costs of compliance for the af-
fected comunity water systems.

EPA understands that the introduc-
tion of new interim primary regula-
tions at this time will necessitate that
States with primary enforcement re-
sponsibility modify their existing regu-
lations or laws. In addition, modifica-
tion of laws or regulations might be
needed in some states to permit the
use of disinfectants other than chlo-
rind where chlorination is now speci-
fied, if these options are to be avail-
able for compliance with the MCL for
TrHM's, or for replacement of exist-
ing filter media with GAC. Comment
is requested from each State as to
whether sufficient time has been pro-
vided to accomplish those changes so
as to make the State regulations con-
sistent with the national interim pri-
mary regulations by their effective
date.

All comments should be submitted
by May 31, 1978, in triplicate to expe-
dite review to: Victor J. Xlmm, Deputy
Assistant Administrator for Water
Supply, EPA, 401 M Street SW.,
Washington. D.C. 20460. Later com-
ments will be considered as time per-
mits.

Supporting documentation: The fol-
lowing supporting documentation re-
ferenced In this preamble and avail-
able on request includes the Advance
Notice of Proposed Rulemaking
(ANPRM) titled "Control Options for
Organic Chemicals in Drinking
Water" (41 FR 28991, July 14, 1976)
and a review of public comments re-
ceived on the ANBPRM; a report
titled, "Drinking Water and Health!"
(June 1977) prepared for EPA by the
National Academy of Sciences; synop-
ses of data from the National Organics
Reconnaissance Survey (NORS),
(EPA, MERL, 1975), and the National
Organics Monitoring Survey (NOMS),
(EPA. Office of Water Supply, 1977),
the "Interim Treatment Guide for the
Control of Choloroform and other Tri-
halomethanes" (EPA, Water Supply
Research Division. MER June 1976);
"Statement of Basis and Purpose for
the Regulation of Trihalomethanes"
(EPA, Office of Water Supply, 1977);
the "Economic" Impact of a Trihalo-
methane Regulation for Drinking
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Water" prepared by Temple, Barker
and Sloane, Inc. (EPA,,Office of Water
Supply, August 1977); copies of two
analytical procedures for trihalometh-
ane analyses, the "purge and trap"
method; and the liquid/liquid extrac-
tion method; "Statement of Basis and
Purpose for an Amendment to the Na-
tional 'Interim Primary Drinking
Water Regulations on a Treatment
Technique for Synthetic Organic
Chemicals," (EPA, Office of Water
Supply, 1977); "Economic Analysis of
Proposed Regulations on Organic Con-
taminants in Drinking Water" pre-
pared by Temple, Barker- and Sloane
(EPA, Office of Water Supply, 1977);
and "Draft Interim Treatment Guide
for the Control of Synthetic Organic
Contaminants in Drinking Water
using Granular Activated Carbon,"
(EPA, Water Supply Research Divi-
sion, 1978).

Requesters should specify which of
,the documents is desired.

Further information. Requests for
supporting documentation listed above
and for further information should be
sent to: Joseph A. Cotruvo, Director,
Criteria and Standards Division,
Office of Water Supply (WH-550),
Room 1111, WSIME, Environmental
.Protection Agency, 401 M Street, SW.,
Washington, D.C. 20460, 202-755-5643
or 202-755-5016. Public comments and
supporting documentation will be
available for inspection at the above
address and at the EPA Public Infor-
mation Reference Unit, .Room 2922,
202-755-2808. As provided in 40 CFR
Part 2, a reasonable fee may be
charged for copying services. Copies of
all supporting documentation will also
be available for inspection at all 10
(ten) EPA Regional Offices.

In addition to considering public
comments sent to EPA in a timely
manner, the Agency will hold public
hearings at several locations to receive
comments and statements on the pro-
posed regulations from interested per-
sons. Hearings will be held in Miami,
New Orleans, Boston, Los Angeles, St.
Louis, Louisville, and Washington,
D.C. Scheduled locations include:

Miami, Fla., March 23, 1978, Shera-
ton for Ambassadors, Crystal Ball
Room, 9 a'm.

New Orleans, La., March 29, 1978,
Council Chambers, City Hall, 9 a.m.

Boston, Mass., April 6, 1978, J. F.
Kennedy Federal Building, 20th Floor
Conference Room, 9 a.m.

Los Angeles, Calif., April 11, 1978,
Los Angeles Convention Center, Rm.
214, 1201 S. Figueroa St., 9 a.m. and
7:30 p.m.

St. Louis, Mo., April 25, 1978, Fed;
Bldg. Auditorium, 405 S. 12th St., 9
a.m.

Louisville, Ky., April 27, 1978, Galt
House, Cochran Ball Room, 4th and
River Sts., 9 a.m.

Washington, D.C., May 5, 1978, Wa-
terside Mall, Room 3906, 401 M St.,
SW., 9 a.m.

Persons who wish to make state-
ments at these hearings are urged to
submit written copies of their remarks
in triplicate If possible at the time
they are presented for inclusion in the
record. Persons wishing to attend are
also urged to confirm by telephone the
exact locations and times of the hear-
ings.

BACKGROUND

Under Section 1401(aX1) of the Safe
Drinking Water Act (SDWA), 42
U.S.C. § 300(f) et seq., EPA is required
to prescribe National Primary Drink-
ing Water Regulations for those con-
taminants which the Administrator
determines may have an adverse effect
on human health. In the House
Report, No. 93-1185, which accompa-
nied the passage of the Act, Congress
strongly emphasized the preventive
philosophy underlying the Act (see
House Report at p. 10). Conclusive
proof of an adverse effect is not a pre-
requisite to regulation. This is particu-
larly important with respect to the
Agency's authority to control organic
chemicals in drinking water since
these chemicals are most often found
in only very small amounts. Even at
these low levels, however, they are be-
lieved to pose a significant'health risk
to consumers of drinking water as a
result of long-term exposure. Particu-
larly, there is evidence to suggest that
such exposure may increase the risk of
human cancer and other chronic ef-
fects. Thus, although it is not possible
to quantify the harm caused by these
chemicals, the Administrator has de-
termined, based upon the toxicological
and epidemiological data presently
available, that thepresence of organic
chemicals in drinking water may have
an adverse effect on human health
and therefore should be controlled.

Under Section 1412(a)(2) of .the
SDWA, Interim Primary Dinking
Watdi Regulations are required to
protect health to the maximum extent
feasible using treatment methods
which are generally* available (taking
costs into consideration) when the Act
was enacted. On December 24, 1975,
EPA promulgated Interim Primary
Drinking Water Regulations, 40 CFR
Part 141, 40 FR 59556 et seq., which
became effective on June 24, 1977.
These regulations only controlled or-
ganic chemicals to the extent of estab-
lishing Maximum Contaminant Levels
for six organic pesticides based upon
data then available to the Agency. An
MCL for carbon-chloroform extract
(CCE) was proposed by EPA during
the rulemaking process but was subse-
quently deleted from the final regula-
tions because it was determined that
CCE had many failings as an indicator
of health protection from organic
chemical contamination (see 40 FR at
59568-59569). Nevertheless, at the
time it promulgated the Interim Pi-

mary Regulations in December 1975,
the Agency noted that when sufficient
information concerning organic chemi-
cals was derived from ongoing moni-
toring and other research programs,
the Interim Primary Regulations
would be amended as authorized
under Section 1412(g)(1) of the Act (40
FR at 59568).

Concurrent with the promulgation
of the Interim Regulations, EPA pub-
lished Special Monitoring Regulations
under Section 1445 of the Act, aimed
at gathering a comprehensive data
based on the occurrence of the organic
chemicals in drinking water, and on
means for determining their presence.
This resulted in the National Organic
Monitoring Survey (NOMS).

On July 14, 1976, EPA published an
Advance Notice of Proposed Rulemak-
ing (ANPRM), titled "Control Options
-for Orgarc Chemicals in Drinking
Water" 41 FR 28991 et seq.). The
ANPRM described the many facets of
the issue of organic chemicals In
drinking water including the legisla-
tive background, health effects data,
the state of available control technol-
ogy and costs. Advantages and disad-
vantages of various regulatory and
nonregulatory options were examined,
and the ANPRM solicited comments
and information regarding the prob.
lem and options presented. ,

The ANPRM addressed the problem
of organic contaminants in general,
placing emphasis on the monitoring
and control of specific chemical
groups, particularly chloroform and
the other trihalomethanes, as well as
the treatment approach for control-
ling organic chemicals in general, in.
cluding the use of Granular Activated
Carbon.

Over 100 comments were received on
the ANPRM, and the consensus of
those comments was that when suffi-
cient information becomes available,
organic contaminants should be con-
trolled bk means of establishing Maxi-
mum Contaminant Levels (MCLs)
rather than by establishing required
treatment techniques, and that surro.
gate parameters, if available, would be
preferred over limits for individual
compounds. Many of the compounds
contained expressions of concern over
the lack of data in support of regula-
tion of the broad spectrum of organic
contaminants. The comments general.
ly -supported the control of contami-
nants or groups of contaminants for
which evidence of hazard to health
could be presented.

Since the appearance of the
ANPRM, a considerable amount of ad-
ditional data on the occurrence and
treatment of synthetic organic chemi-
cals, and on possible human health ef-
fects from consumption of drinking
water has become available, The NAS
report "Drinking Water and Health"
was released in June 1977 and provides
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the most comprehensive compilation
of data presently available on the
health effects of organic chemicals in
drinking water. Additional toxicologi-
cal information, particularly on drink-
ing water concentrations, as well as
epidemiological studies, suggest the
possibility of a drinking water variable-
related to a human health risk. Al-
though granular activated carbon
(GAC) was a treatment technology
available at the time the Act was
passed, its use by the American water.
works industry was very limited. Pilot
and full scale demonstration projects
utilizing GAC and other adsorbants
have given further assurance of the
practical feasibility of the application
of GAC in drinking water treatment
plants.

The Administrator has concluded
that the regulation of both THMs and
synthetic organic chemicals in drink-
ing water shoula be initiated at this
time by amending the National Inter-
im Primary Drinking Water Regula-
tions. Consideration was given to the
issuance of these requirements as part
of the Revised Primary Drinking
Water Regulations since there is no
question that Congress expected the
Revised Regulations to include such
controls. However, it is equally clear
that the establishment of Interim
Regulations for these chemicals was
left to the Administrator's discretion
based upon the availability of data
which .would provide -sufficient sup-
port for such Agency action.

Both in the House Report and the
floor debate accompanying the pas-
sage of the Act, Congress expressed
concern with the presence of organic
chemicals in drinking water. Due to
their increasing influx into the envi-
ronment and their extreme variation,
Congress anticipated that organic
chemicals would be. regulated as a
group. A comprehensive approach to
standard-setting was encouraged. As a
first step toward comprehensive con-
trol of organic chemical contamination
of drinking water, it is consistent with
the purpose of the Act to propose
these regulations as amendments to
the Interim Regulations.

The Agency's failure to include more
comprehensive requirements govern-
ing the control of organic chemical
contaminants in drinking water in the
Interim Regulations promulgated in
December 1975 has been the subject of
litigation and continued Congressional
concern. A decision in the court suit
brought by the Environmental De-
fense Fund in the United States Court
of Appeals for the District of Colum-
bia Circuit seeking more comprehen-
sive control of organic chemicals
under the Interim Regulations is still
pending. During the Congressional de-
bates over the amendments to the
Safe Drinking Water Act in July 1977,
the Agency was also criticized for its

failure to control organic chemicals. It
was noted that the 1962 Public Health
Service standards had indicated such a
need and indeed had included a stan-
dard for carbon-chloroform extract
(CCE). The Congressional floor man-
agers urged EPA to update its regula-
tions to include more comprehensive
controls for organic chemicals. The
authorization for EPA to conduct ad-
ditional studies on organic chemicals
in dyinking water was accompanied by
the explicit caveat that such studies
should not delay the standard-setting
process.

Based upon further information
presently available, It is necessary to
proceed with efforts to reduce the
level of organic chemicals in drinking
water in the earliest feasible time-
frame. Such controls take time to im-
plement and It would not be prudent
to delay the imposition of controls
while the means are available. The Re-
vised Regulations will be promulgated
concurrent with the establishment of
recommended maximum contaminant
levels and will seek to establish long-
range requirements based upon the
most current toxicological, occurrence
and technological information avail-
able at that time. By amending the In-
terim Primary Regulations as autho-
rized by the Act to include more com-
prehensive control of organic chemi-
cals, the Agency is clearly acting con-
sistent with the congressional Intent
to protect the public health to the
maximum extent feasible using con-
trol methods which have been avail-
able since the Act's passage.

ORGANIC CE CJ.S IN DRaxn o
WATER

More than 700 specific organic
chemicals have been Identified in var-
ious drinking water supplies in the

'United States. These compounds
result from such diverse sources as in-
dustrial and municipal discharges,
urban and rural runoff, and natural
decomposition of vegetative and
animal matter, as well as from water
and sewage chlorination . practices
Compositions and concentrations vary
from virtually nil in protected ground-
water to substantial levels in many
surface waters and contaminated
ground waters.

Organic chemical contaminants in
drinking water can be divided into two
major classes: those of natural origin
and those of synthetic origin. The nat-
ural substances represent by far the
greatest portion and consist primarily
of undefined humus and fulvic materi-
als and others produced by normal or-
ganic decomposition or biotic transfor-
mation and are not known to be harm-
ful in themselves.

The synthetic chemicals in water
can be subdivided into two groups.
The first group consists of those
chemicals that result from water

treatment practices (e.g. trihalometh-
anes). Recent EPA studies indicate
that, except for certain cases, the tri-
halomethanes constitute the largest
portion of the identifiable synthetic
chemicals in drinking water. Unlike
other synthetic chemicals, chloroform
and other trihalomethanes are formed
during the treatment process. They
are thus found in virtually every
drinking water supply that is disinfect-
ed with chlorine, and not uncommonly
at concentrations of several hundred
parts per billion (ppb or micrograms
per liter).

Studies by Sontheimer and Kuhn in-
dicate that the THM's may represent
only a portion of the total halogenat-
ed products of chlorination of water.
Methods are being developed to quan-
tify the total halogenated organic
compounds produced during chlorina-
tion; however, for other than the
chlorinated phenols and a few other
substances, identification is very diffi-
cult.

Halogenated organics such as carbon
tetrachloride, chloroform and hexach-
loroethane have also been detected at
parts-per-million levels as contami-
nants in chlorine. Chlorine manufac-
tured by the graphite-anode processis
more likely to have higher levels of or-
ganics than chlorine from metal
anodes, particularly if the chlorine has
not been "scrubbed" properly after
manufacture. Chlorine used for pota-
ble water disinfection should be of the
highest purity to avoid introduction of
these by-products into drinking water. -

The second group of synthetic
chemicals consists of those chemicals
Introduced as a result of point and
non-point sources of pollution. Nation-
ally, both surface waters and to a
lesser degree ground waters are con-
taminated with a variety of these pol-
lution-related synthetic organic chemi-
cals ranging generally from the lower
molecular weight halogenated hydro-
carbons and monocyclic aromatic com-
pounds to higher molecular weight
pesticides, polycyclic aromatic com-
pounds, and pesticide-like compounds.

These classes of compounds have
been found in drinking water using gas
chromatography or gas chromato-
graphy/mass spectroscopy. However,
the large bulk of organic matter (pri-
marily natural products but also
higher molecular weight synthetics) in
water is not amenable to detection by
these commonly used methods. Those
organic contaminants which have been
Identified in drinking water constitute
only a small percentage of the total
amount of organic matter present.

Because the chemicals thus far Iden-
tified in drinking water account for
only a small fraction of the total or-
ganic content, the possibility, and
indeed the probability, exists that ad-
ditional substances of equal or greater
toxicological significance may be pre-
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sent but remain undetected by present
monitoring capabilities.

Recent studies provide abundant evi-
dence of the presence of organic
chemicals in drinking water. A 1972
report on pollution in the lower Mis-
sissippi River indicated a link between
compounds present in the wastes of in-
dustrial discharges and those chemi-
cals detected in the raw and treated
water supplies in that area. A mbre
thorough examination of the finished
drinking water in the New Orleans
area was conducted in 1974 using the
most sophisticated analytical methods
available. Concentrations of 82 tenta-
tively identified organic compounds
ranged from 0.004 Ipg/l to 12 pg/1
(ppb).

In 1974 additional monitoring of 10
cities for a broad range of organic
compounds was conducted as part of
the National Organics Reconnaissance
Survey (NORS). Contamination of fin-
ished water supplies revealed the pres-
ence of 129 organic compounds, attrib-
utable to industrial, agricultural and
municipal sources. A ground water
source was also found to be contami-
nated.

The most recent comprehensive data
on the presence of organic chemicals
in drinking water can be found in the
National Organics Monitoring Survey
(NOMS) in 1976 and 1977. The NOMS
was intended to provide a more com-
prehensive survey of synthetic organic
contaminants in finished drinking
water by monitoring for approximate-
ly 20 specific organic compounds as
well as such general organic indicators
as Total Organic Carbon (TOC) and
Carbon Chloroform Extract (CCE).

The NOMS data clearly demonstrat-
ed that the THNs have the greatest
occurrence in finished water. A large
number of other synthetic chemicals
were also detected at 'lower levels.
Some apparent correlation could be
found between TOC and THM, but no
correlations could be made for the re-
maining organics and any of the surro-
gate indicators used.

As the sensitivity-of analytical meth-
ods has improved, greater numbers of
organic compounds have been found.
Ongoing studies being conducted by
EPA's National Screening Program
will further help to identify those
water systems vulnerable to contami-
nation by organic chemicals.

PART 1: TRIHOLOEETHANES

The trihalomethanes found in drink-
ing water- are members of the family
of organohalogen compounds which
are named as derivatives of methane,
where three of the four hydrogen
atoms have been replaced by three
atoms of chlorine, bromine or iodine.
Ten distinct compounds are possible
by various combinations of three halo-
genated atoms, one hydrogen and
carbon atom. Current analytical tech-
nology applied to drinking water has

thus far detected chloroform (trichlor- ed in the present regulation because of
omethane), bromodicholoromethane, analytical and quantification difficul.
dibromochloromethane, bromoform ties." Chloroform is also a common con-
(tribromomethane) and dichloroiodo- taminant in chlorine.
methane. Chloroform and other trihalometh-

The principal source of chloroform anes were first reported in drinking
and other trihalomethanes in drinking.water in late 1974. EPA initiated the
water is the chemical interaction of National Organics Reconnaissance
the chlorine added for disinfection Survey- (NORS) of 80 water utilities,
and other purposes with the common- which confirmed that THMs were
ly present natural humic and fulvic being formed during chlorination in
substances and other precursors pro- the drinking water treatment process.
duced either by normal organic decom- Water samples were collected at the
position or by the metabolism of treatment plant and iced for shipment
aquatic biota. Recent EPA studies of but not dechlorinted. Concentrations
the chlorination of certain algae in in finished water appeared to be
culture indicate the formation of roughly related to the' amounts of nat-
THM. The actual human exposure po- ural chemicals present in the water.
tential, however, will vary depending In late 1975, EPA initiated the Na-
upon the season, contact time, water tional Organics Monitoring Survery
temperature, pH, type and chemical (NOMS) in 113 cities throughout the
composition of raw water and treat- United States, and this study is now
ment methodology, virtually complete. The NOMS ex-

Since the natural organic precursors panded on the NORS by including
are more commonly found in surface analyses for THMs throughout the
water, water taken from a surface year in three phases at each utility, as
source is more likely than ground well as quantifying a large number of
water (with notable exceptions) to other synthetic chemicals found in the
produce high TEM levels, water. THM samples were collected at

Generally, the TEI producing reac- water treatment plants and also in the
tion is as follows: distribution systems. Phase I analyses

in the NOMAS were conducted similarly
Chlorine+ (Bromide ion or Iodide ion)+ to the NORS. Phase II analyses were

Precursors=Chloroform+ (other performed after the THM-producing
Trihalomethanes) reactions were allowed to run to com-

pletion (terminal). Phase III analyses
Chloroform is the most common tri. were conducted on both decholorinat-

halomethane found in drinking water ed samples and on samples that were
and it is also usually present in the allowed to run to completion (termi-
highest concentration. In a number of nal).
cases the concentrations of the bro- The NOMS demonstrated that con-
minated trihalomethanes were found siderable amounts of THMs couldmonateeed th etchane m cform in the water after it has entered
to far exceed the chloroform concet- the distribution systems on the way totrations. The mixed trihalomethanes tecnue' a.I losoe

appear to form by way of an initial ox- the consumer's tap. It also showed
idation of bromide ion in solution by that THMs far exceeded the concen-

trations of other synthetic organicadded chlorine, followed by rapid and contaminants in finished drinking
apparently preferential bromination water, and that brominated THMs
of the orgainci precursors. Bromine could also exceed the chloroform con-
may also be introduced as a contami- centrations. Part of the THM concen-
nant of chlorine. tration variation between Phases I, II,

Iodination probably occurs by a simi- and III might also be attributable to
lar process, however, the details are seasonal effects. Additional Informa-
less well understood. Dichloroiodo- tion on these studies is contained in
methane has been detected in drinking Table I and in the "Statement of Basis
water along with the chlorinated and and Purpose" and other supporting
brominated THMs but it is not includ- documentation.

TABLE L-Analytical results of chloroform, bromoform, bromodchloromethan c, and
dibromochloromethane and trihalomethane in water supplies from NORS and NOMS

[Concentratlons in milligramsper literi

NORS NOMS

Phase I Phase 11 Phase III

Chloroform:

Mean ...... ....... ... ..... ..........
Range ........... ....... ............

Bromoform:
Median ............. . ..............
Mean ..............................

Range ........ ........ ,.........
Dlbromochloromethane:

Median ..........-.-..-......-- ..-- ........
Mean ...... ................
Range . ....- .....................

0.021 0.027
- 0.043

NF-0.311 NF-0271

Dechlorinatcd terminal
0.059 0.022 0.044
0.083 0.035 0.069

NF-0.47 NF-0.20 NW-0,640

0.005 LD LD LD LD
- 0.003 0.004 0.002 0,004

NF-0.092 NF-0.039 NF-0.280 NF-0,137 N-0,190

0.001 LD 0.004 0.002 01003
0.001 0.008 0.012 0.000 0.011

NF-0.100 NF-0.190 NF-0.290 NF-0114 NF-0,250
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TABLE I. -Continued

NORS NOUS

Phase I Phase II Phase m

Bromodichloromethane:
Median. _ 0.006 0.010 0.014 0.006 0.011
Mean .. 0.018 .0.018 0.009 0.01'7
Rasnge.-__ _ _ NF--0.116 NF-0.183 NF-0.180 NF-0.072 NP-0.125

Total trihalomethane (TTHM):
Median-.. 0.027 0.045 0.087 0.037 0.074
Mean 0.067 0.068 0.117 0.053 0.100
Range ............ NF-0.482 NF-0.457 NF-0.784 NF-0.295 NF-0.695

NF=not found.
LD =less than detection limit.

Humax HEALTH CoNsIDERATIoNs

Past use of some of the trihalometh-
anes, particularly chloroform and bro-
moform in anesthesia and medicinal
preparations, respectively, has pro-
vided -an extensive catalog of health
effects data from high levels of humans
exposure.

Chloroform has been shown to be
rapidly absorbed upon oral and perito-
neal administration and subsequently
metabolized to carbon dioxide and un-
identified metabolites in urine. Chlo-
roform is metabolized in vitro to 2-ox-
othiazolidine-4-carboxyjic acid and
methylene chloride. The metabolic
profile of chloroform in animal species
such as mice, rats, and monkeys is
qualitatively similar to that in man.
Trihalomethanes other than chloro-
form may be expected to be absorbed
rapidly by ingestion and metabolized
in a similar manner to chloroform in
both humans and experimental ani-
mals because of their structural and.
chemical similarities with chlbroform.

Human exposure to chloroform may
result from several sources including
ambient air, residues in food (from its
use as a fumigant or from natural
sources), toothpaste and cough medi-
'cines (until recently), and occupation-
al exposures, as well as from drinkinj
water. The Food and Drug Adminis-
trati6n prohibits the use of chloro-
form in human drugs and cosmetics,
and has proposed its prohibition in
food packaging, because of the poten-
tial risk associated with its use. De-
pending upon the ranges of chloro-
form (and trihalomethanes) concen-
trations that have been detected in
dustrialization), drinking water may
contribute from none to 90 percent or
more of the total daily intake.

Mammalian bioeffects folIowing ex-
posure to chloroform include its ef-
fects on the central nervous system,
hepatotoxicity, nephrotoxicity, terato-
genicity, and carcinogenicity. These
responses are discernible in mammals
from exposure to high levels of chloro-
form ranging from 30-350 mg/kg; the
intensity of response was dependent
upon the dose. Short term exposure to
the low levels of chloroform common-
air, food, and water (which are func-
tions of location, urbanization and in-

ly found in drinking water supplies are
not known to manifest acute toxic ef-
fects. The potential for human effects
from chronic lifetime exposure at low
concentrations is the basis for this reg-
ulation.

Evidence of the carcinogenicity of
chloroform in mammals has been con-
firmed by several studies. These data
are extensively reviewed in the report
of the National Academy of Sciences
titled "Drinking Water and Health"
(June 1977) and in the "Statement of
Basis and Purpose" incorporated by
reference herein. Chloroform pro-
duced malignant and metastatic neo-
plasms (cancers) in at least one feed-
ing study in mice, and has produced
tumors in both rats and mice in other
studies. Malignancies have been pro-
duced in a dose-related fashion in both
rats and mice in the studies by the Na-
tional Cancer Institute (NCI, 1976),
and the latency period for the carcino-
genic effect decreased as the dose in-
creased in the male animals. Those
studies established that chloroform
was carcinogenic to the animals under
the test conditions and therefore,
might also present a carcinogenic risk
to humans,

Data on the oncogenic (tumor caus-
ing) effect of other trihalomethanes
are very limited, but several of them
will be tested in the NCI Bioassay
Screening Program. Bromoform gener-
ated excess lung tumors n'Preliminary
pulmonary tumor induction tests with
strain A mice, but chloroform did not.
Brominated compounds have exhibit-
ed more carcinogenic activity than
their chlorinated analogs in several
cases in similar studies. Tests of the
mutagenicity of a number of haloge-
nated compounds including trihalo-
methanes, in the Salmonella typhi-
murium bacterial system in vitro have
demonstrated that, in general, bromin-
ated compounds are more active than
chlorinated compounds. Although
chloroform was not mutagenc in that
test, other trihalomethanes containing
bromine and Iodine were mutagenic in
the bacterial test system.

Thus, although less toxicological In-
formation is available for the bromin-
ated THM's than for chloroform, tox-
icity, mutagenicity, and carcinogen-

Icity have been detected in some test
systems. Because of the liability of or-
ganicaly-bound bromine, physiologi-
cal chemical activity would be expect-
ed to be greater for the brominated
THMs than for chloroform. For these
reasons, as well as the chemical struc-
tural similarity and common route of
formation, the brominated THIs are
also included with chloroform in this
regulation.

Epidemiological evidence relating
THM concentrations or other drinking
water quality factors and cancer mor-
bidity/mortality Is not conclusive, but
suggestive of a health risk. Positive
statistical correlations have been
found In several studies, but causal re-
lationships cannot be established on
the basis of those epidemiological
studies. One preliminary epidemiolog-
Ical study investigated the association
between chloroform and TTHM and
cancer mortality and obtained some
positive correlatidns particularly with
bladder cancer. The correlation was
stronger for the brominated THMs
than with chloroform. Several other
preliminary studies have been con-
ducted on the relationship between
chlorination, sources of drinking water
supplies and cancer morbidity/mortal-
ity. The evidence from these studies
thus far is incomplete due to limita-
tions in the scope of the studies, the
small sample sizes, the lack of water
quality data and the trends and pat-
tens of association not having been
fully developed. When viewed collec-
tively, however, the epidemiological
studies provide sufficient evidence for
maintaining the hypothesis that a po-
tential health risk may exist and that
the positive statistical correlations
may be due to some association with
drinking water quality. More definitive
studies are being conducted by EPA
and the National Cancer Institute. In
addition, EPA has requested the Na-
tional Academy of Sciences to provide
an independent assessment of those
epidemiology studies already complet-
ed. Their assessment should become
available in the spring of 1978.

The human health considerations
are discussed in detail in the "State-
ment of Basis and Purpose for the
Regulation of Trihalomethanes in
Drinking Water", and the National
Academy of Sciences Report titled
"Drinking Water and Health." Al-
though It is generally agreed that it is
not possible to project with accuracy
from risk estimates to absolute num-
bers of cancers in a human population
exposed to a given agent, the approxi-
mate impact of the standard has been
estimated using statistical extrapola-
tion models derived from animal data.
Statistical assessments of risk have
been attempted using several math-
ematical models, and they indicate
that the excess risk for lifetime expo-
sure at the regulation level (0.10 mg/D
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would be on the order of 10-4 to 10-5;
that Is, an excess lifetime (70 year)
cancer risk in the range of 1 in ten
thousand to 1 in one hundred thou-
sand. This will -be reduced consider-
ably as actual average levels below
0.10 mg/1 are achieved and as the stan-
dard itself is reduced in the future.
Those risk estimates dre computed on
the basis of chloroform alone, and do
not consider the presence of other sub-
stances which might be introduced
concurrently with chloroform or pollu-
tion-related contaminants and which
would contribute to a higher level of
risk.

CONTROL OF TRIHALOMETSANES

There are three basic ways of con-
trolling trihalomethanes in drinking
water:

1. Use of a disinfectant that does not
generate trihalomethanes in water.

2. Treatment to reduce the precursor
concentration prior to chlorination.

3. Treatement to reduce the trihalo-
methane concentration after forma-
tion.

Each of these general approaches
can be further divided into other con-
trol options, depending upon individ-
ual circumstances. However, these
should not be considered as mutually
exclusive options. Indeed, in many
cases some combination of all three
may be necessary to simultaneously
minimize organics and optimize patho-
gen control.

Since any of the disinfectants or
their corresponding by-products may'
have some undesirable properties, a
fundamental principle should be to
apply whatever treatment is needed to
produce water of high quality and low
chemical content prior to the applica-
tion of the disinfectant. Thus, the
chemical disinfectant demand of the
water will be minimized and pathogen
control will be maintained while disin-
fectant use and by-product formation
will be minimized.

Disinfectants other than free chlo-
rine or hypochlorite, such as ozone,
when used in conjunction with a disin-
fectant residual such as a chloramine
or chloride dioxide, will eliminate or
greatly reduce the formation of THM.
Ozone in combination with a chlorine
residual may be usable in some waters,
although preliminary data. indicate
that ultimate THM precursor concen-
trations are not reduced.

More efficient operating control of
chlorination at the treatment plant
may also result in decreased trihalo-
methane formation. Use of a chlorine
residual in a less active form such as
chlorine combined with ammonia
(choramine) will significantly reduce
trihalomethane formation, however,
choramines are much less potent disin-
fectants than free chlorine. In fact,
early studies, subsequently confirmed,
demonstrated that chloramines re-

quired approximately a 100-fold in-
crease in contact time to inactivate
coliform bacteria and entergic patho-
gens as compared to free available
chlorine. For this reason, chloramines
are not recommended for use as pri-
mary disinfectants in drinking water
treatment. Chloramine treatment
finds its widest application in mainte-
nance of chlorine residuals in the dis-
tribution systems, after primary disin-
fection with free available chlorine or
other disinfectant. The health effects
of water treatment with chloramine
have not been studied in detail. Al-
though these disinfectants in the ab-
sence of chlorine do not produce triha-
lomethanes, questions have been
raised on the issue of the toxicology of
chlorine dioxide and other disinfec-
tants and their byproducts. Chlorine
dioxide introduces chlorite ion upon
partial reduction.

Studies with cats have shown that
chlorite has a deleterious effect on red
blood cell survival rate at chlorine
dioxide concentrations above 10 mg/.
Therefore, a limit of 1.0 mg/1 is neces-
sary to prevent potential adverse ef-
fects on sensitive individuals, particu-
larly children. Additional studies are
underway to clarify this matter.

The Administrator is authorized to
restrict the use of alternative disinfec-
tants such as chloramines and chlo-
rine, dioxide under Section 1401(1)(D)
of the Act which provides that in addi-
tion to a maximum contaminant level,
a Primary Drinking Water Regulation
must include "criteria and procedures
to assure a supply of drinking water
which dependably complies with such
maximum contaminant levels; includ-
ing quality control and testing proce-
dures to insure compliance with such
levels and to insure proper operation
and maintenance of the system * * *
Congress anticipated that additional
safeguards would be necessary to
assure that public water systems de-
pendably supply safe drinking water
(see House Report at p. 13). While the
Administrator is prohibited by Section
1412(b)(6) of the Act 'from requiring
the addition of any substance for pre-
ventive health care purposes, he is not
precluded from restricting the use of
chemicals which he finds might jeop-
ardize the provision of a safe supply of
drinking water.

Because the establishment of an
MCL for trihalomethanes attributable
to chlorination practices will cause
many water suppliers to turn to alter-
native disinfectants which are either
less effective than chlorine or have un-
desirable side-effects of their own, It is
necessary to restrict the use of such
alternatives in order to assure that the
most healthful drinking water is being
provided to consumers while efforts
are being made to comply with the
specific MCL requirements for TTHM
and microbiological contaminants.

High Total Organic Carbon (TO)
levels in water can be indicators of po-
tentially high disinfectant demand be.
cause of consumptive chemical 'pro
cesses (e.g. THM production from
chlorine). Ozonation of high TOC
waters can also lead to aftergrowth of
flora in distribution systems, Thus,
particular care must be taken In the
selection of the total treatment
scheme, especially in waters with TOC
concentrations above approximately 2
mg/I, to avoid the potential problems
that can be introduced by excesive
application of any disinfectant.

The trihalomethanes precursors,
which are probably complex mixtures
of humic and fulvic substances and
may also include simpler low molecu.
lar weight compounds containing the
acetyl group (CHs-C=O), can be re-
duced to some degree by effective co-
agulation and filtration. The maxi-
mum benefit from this technique for
precursor removal Is not achieved
unless the chlorine is added only at
that point in the treatment process
whdre precursor concentration Is
lowest (i.e. after coagulation and set-
tling or after filtration).

Use of fresh granular activated
carbon (GAC) s the best technique
among all of the control options be-
cause it is effective both for precursor
and trihalomethane removal (to a
lesser degree) as well as for general re-
moval of contaminating organic
chemicals. The versatility of GAC ap-
plication for genIeral organic chemical
removal Is important because Revised
National Primary Drinking Water
Regulations, to be based on the recent
National Academy of Sciences Report,
"Drinking Water and Health," will
contain MCL's or treatment tech-
niques for additional organic chemi-
cals. Thus the use of GAC for THM
control could obviate the need for ad-
ditional treatment modifications to
control other contanglnants and to
provide added protection from other
undesirable organic chemicals such as
from upstream pollution. Thus, EPA
recommends that public water systems
drawing water from sources subject to
contamination with synthetic organic
chemicals should use adsorbents like
GAC in their treatment processes In
order to pro~lde the best level of pro-
tection of the public health from or-
ganic chemical contamination. This Is
consistent with the accompanying pro-
posed treatment regulation for syn-
thetic organic chemicals.

Some operational problems with
GAC use include Its relatively short
life for THM control In some waters
and bacterial growth on the adsorbers.
In some water treatment procedures,
in German practice, biological activity
on the GAO, "biological activated
carbon (BAC)," is encouraged as an ef-
fective means of reducing organic
chemical loadings and extending the
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time between reactivation of the
carbon. A typical treatment train uti-
lizing the BAC approach might in-
clude raw water chlorination and co-
agulation followed by ozonation, con-
tact with deep beds of granulr
carbon, -then application of a disinfec-
tant such as chlorine dioxide for main-
tenance of a residual. EPA encourages
the use of adsorbents such" as GAC-
where appropriate to reduce THM pre-
cursors as well as other contaminants
and our research program is actively
studying all aspects of its application.

Two techniques have been tested for
removal of THM from water after for-
mation. These include aeration with a
high gas-to-water ratio and the use of
an adsorbdnt specifically designed for
THU removal. Neither of these tech-
niques would alter the continued gen-"
eration of THM in the distribution
system from the reaction of remaining
precursors and a free chlorine residu-
aL

The NORS and NOMS studies have
shown some degree of correlation be-
tween concentrations of trihalometh-
anes and Non-Purgable Total Organic
Carbon (NPTOC) measurements on
finished water. NPTOC and TOC mea-
surements can now be made readily
and at low cost per sample. Thus TOC
or NPTOC analyses conducted along
with the THM monitoring might pro-
vide some insights to the water system
operators as to water quality factors
influencing THM formation. NPTOC
or TOC measurements might ultimate-
ly be useful for predicting THM for-
mation potential in a water system
using a particular treatment method.

Discussions of the various treatment
techniques-in detail, including the esti-
mated cost of treatment, specific sug-
gestions or modifications of several
different types of water treatment
plants, and recommendations for oper-
ational monitoring, as well as of
NPTOC analyses are contained in the
"Interim Treatment Guide for the
Control of Chloroform and other Trn-
halomethanes" and the 'Economic
Impact Analysis of a Trihalomethane
Regulation for Drinking Water." In
addition EPA is funding an investiga-
tion of the worldwide use of ozone,
chlorine dioxide and "biological acti-
vated carbon," to include operating ex-
periences, engineering details, design
criteria and economics. This report,
being developed by Public Technology
Inc., will be available in early 1978. -

REGUIATORY ApnPOACH

The Safe Drinking Water Act man-
dates that substances in drinking
water that may have adverse human
health effects should be controlled to
the extent feasible using available
technology and taking costs and other'
factors into consideration. In the In-
terim Primary Drinking Water Regu-
lations promulgated December 24,

1975, 40 CPR at 5956B, the Adminis-
trator stated that as soon as sufficient
information was developed from the
monitoring programs and related re-
search, the regulations would be
amended to deal with additional or-
ganic chemicals beyond the six pesti-
cides regulated at that time. The Ad-
ininistrator has now determined that a
maximum contaminant level for chlo-
roform and related trihalomethanes
under the Interim Primary Regula-
tions is warranted and that means are
available to larger water systems to
control trihalomethanes without In-
creasing the risk of microbiological
contamination. This decision was
reached based on the following fac-
tors:

1: The health effects data, including
bioassay, monitoring, mutagenicity,
and epidemiology are further devel-
oped for chloroform and by implica-
tion for THMs than for other organic
chemicals in drinking water.

2. THTs are generally present In
greater concentrations than other or-
ganic chemicals in drinking water,
thus facilitating feasible monitoring
and analytical techniques.

3. TB~s are more ubiquitous con-
taminants of drinking water than
other synthetic organic chemicals.

4. Several treatment procedures are
available for THM control In drinking
water.

The decision process also included
the responses to the ANPRM and the
concurrence of the National Drinking
Water Advisory Council.

These regulations should not be con-
strued as compromising the absolute
principle of providing drinking water
of the highest microbiological quality,
or of discouraging the use of chlorine
(or hypochlorite), but rather as en-
couraging application of the most ef-
fective treatments under optimal con-
ditions so as to minimize formation of
undesirable by-products, 'be they or-
ganic or Inorganic. This philosophy
encourages selection of the best avail-
able raw water source and application
of the most appropriate physical and
chemical processes to produce water of
very high quality (and low disinfectant
demand) prior to application of the
disinfectant. This amendment to the
Interim Regulations will initially
affect those situations where excessive
quantities of trihalomethanes are
being generated by current treatment
practices. In addition, the techniques
that will be utilized to reduce trihalo-
methane concentrations will also con-
currently result in reductions of many
other contaminants that are undesira-
ble by-products of the treatment pro-
cess or are contaminants in raw water.

The causes and incidences of water-
borne disease outbreaks demonstrate
the essentiality of water disinfection
and the continued use of chlorine.
Except for the demonstrated public

health benefits of chlorination, triha-
lomethane concentrations might have
been controlled at a lower level sooner.
At least in the near term, chlorination
must be continued to prevent infec-
tious waterborne disease and thus at
this time THM concentrations are
being reduced by technologically and
economically feasible methods rather
than being eliminated. The NAS
report, "Drinking Water and Health."-
articulated principles which were gen-
erally utilized in the rationale for
these regulations:.

1. Effects In animals, properly quali-
fled, are applicable to man.

2. Methods do not now exist to es-
tablish a threshold for long-term ef-
fects of toxic agents.

3. Exposure of experimental animass
to toxic agents in high doses is a nec-
essary and valid method of discovering
possible carcinogenic hazards in man.

4. Material should be assessed in
terms of human risk, rather than as
"safe" or "unsafe."

Thus the proposed MCL of 0.10 mg/l
should not be construed as a "safe!"
level. The current scientific thought
on human exposure to substances
which have been demonstrated to be
carcinogens in animals in appropriate
tests is that they be considered poten-
tial carcinogenic risks to humans. The
presumption is that health risk is re-
lated to the extent of exposure and
that no threshold exposure level with-
out risk can be demonstrated for a ge-
netically diverse population. Thus,
translated into a regulatory philos-
ophy, exposure to those substances
should be minimized so as to minimize
rIsk. Therefore, water systems should
strive to reduce TBM concentrations
to levels as low as is economically and
technologically feasible, without com-
promising the microblological quality
of the drinking water.

Based upon these considerations, an
MCL of 0.10 mg/1 for TTHM has been
proposed under Interim regulations as
a reasonable level providing health
protection to the extent feasible. This
should not lead to complacency on the
part of systems with a TEM of 0.09
mg/I for example, but should be con-
strued only as a starting point which
will, over time, be lowered progressive-
ly as technologic, economic and prac-
tical constraints permit. Within 2
years after the effective date of this
regulation. EPA will review the imple-
mentation experience. Assuming suc-
cessful implementation, It is expected
that the MCL will be reduced and/or
coverage of impacted public water sys-
tems will be expanded to include addi-
tonal smaller systems.As soon as suffi-
cient practical experience has been
gained so as to optimize the applica-
tion of these or other technologies,
EPA expects that levels as low as 0.010
mg/l or less will be attainable in many
cases.
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Selection of a Maximum Contami-
nant Level of 0.10 mg/l for THM was
based on a balancing of public health
considerations and feasibility of
achievement. This included such prac-
tical considerations as availability of
control technology, monitoring meth-
ods and trained personnel, economic
considerations, new risks which may
be introduced from,changes in current
treatment practice and the resource-
limited technical assistance available
from EPA. Establishment of a specific
MCL is therefore not a license for
those systems with lower THM levels
to allow concentrations to increase to
the MCL. Rather, all water systems
should strive to minimize THM con-
centrations by technologically and
economically feasible methods that
will not compromise protection from
waterborne infectious disease. EPA ex-
pects that application of the various
control possibilities will probably
result in many water systems achiev-
ing levels well below the MCL.

Analogous to the use of the coliform
test as a simple indicator of the pres-
ence of microbial pathogens in water,
THM concentrations should be treated
as indicators of the presence of other
undefined halogenated compounds
concurrently produced during chlorin-
ation. Thus, measures that are taken
to reduce THM concentrations will
concurrently provide the additional
benefit of reducing human exposure
to the other undefined by-products.

Because of the structural, and likely
blochemcial and toxicological similari-
ties of the trilhalomethanes, and their
common occurrence in drinking water
in much higher quantities than other
synthetic chemicals, and because the
exposed human population is very,
large, EPA has determined that an
MCL for trihalomethanes should be
part of the first phase in its approach
to synthetic organic chemical control
in drinking water. Pollution-related
contaminants will be more comprehen-
sively controlled, in the concurrent
proposed treatment regulations for
synthetic organics and in the Revised
National Primary Drinking Water
Regulations.

SELECTION AND APPLICABILITY OF THE
MCL

This part of the amended interim
regulations is the first step in a phased
regulatory approach to controlling po-
tentially harmful organic chemicals in
drinking water. This part consists of a
Maximum Contaminant Level for total
trihalomethanes and of monitoring re-
quirements that apply to community
water systems in a manner that is de-
pendent upon population served, as
follows:

1. Systems. serving. populations greater
than 75,000 persons-MCL for total trihalo,
methanes at 0.10 mg/l would be effective 18
months from the date of promulgation of

the regulations. Monitoring at a minimum
of 5 analyses per quarter would be effective
3 months from the date of promulgation of
the regulations. Standard Plate Count anal-
yses are required to ensure maintenance of
microbiological quality when treatment
changes are implemented and Is also effec-
tive 3 months after promulgation.

2. Systems serving populations between
10,000 and 75,000 persons-the MCL is not
applicable. Monitoring for one year at a-
minimum of 2 analyses per quarter effective
6 months from the date of promulgation of
the regulation would be required. These re-
sults must be periodically reported to the
responsible State agency and EPA.

3. Systems serving populations smaller
than 10,000 persons are not subject to the
MCL for TEX or monitoring requirements
at this time.

The selection of an MCL, monitoring
requirements and population coverage
in these interim regulations was bagsed
upon the feasibility of achieving re-
ductions of THM's and the concern
that any attempted modification of
disinfection practice to control trihalo-
methanes must not in any way affect
the microbiological quality of drinking
water which would increase the possi-
bility of transmission of infectious dis-
ease.

The interim MCL of 0.10 mg/l total
trihalomethanes was selected from a
number of higher and lower options
that were considered. Available con-
trol and monitoring technology, na-
tional and per capita costs, population
coverage, and availability of personnel,
equipment and materials were among
the feasibility factors influencing the
decision. The mean levels of TTHMs
from Phase II and Phase III of the
National Organics Monitoring Survey
(NOMS, Table 1) were 0.117 mg/1 and
0.100 mg/l, respectively, in water sam-
ples that were allowed to react to com-
pletion. Averages between dechlorinat-
ed and terminal samples could be con-
sidered as estimates representative of
likely concentrations to be found at
the tap of the average consumer.
These were 0.093 mg/l in Phase II and
0.077 mg/1 in Phase III. Maximum
THM levels ranged as high as 0.695
mg/1 and 0.784 mg/l in terminal sam-
ples. Therefore, an interim MCII of
0.10 mg/l, will result in substantial re-
duction of THM concentrations in
many water systems now exceeding
the MCL and provide adequate health
protection.

The MCL and Its associated monitor-
ing requirements apply to community
water systems serving populations
greater than 75,000 persons. Water
systems serving between 10,000 and
75,000 persons are required only to
monitor for trihalomethanes and
report the results to EPA and the
State. There are 390 community water
systems in the United States serving
populations greater than 75,000 per-
sons and they represent a total popu-
lation of 100 million persons, or 52
percent of the total population served

by community water systems. Initial
limitations of the, MCL to systems
serving populations greater than
75,000 provides an achievable level of
protection and Introduces a manage-
able demand on the supplier industries
for instrumentation, raw materials,
construction, activated carbon and dis-
infectants, and expert personnel. Con-
trol is thus technologically and eco-
nomically feasible in that size range.
The 2,300 community water systems
serving populations between 10,000
and 75,000 persons represent a total
population of 62 million persons or 32
percent of the total population served
by community water systems. In these
'communities reasonable steps to mini-
mize THM concentrations 'should be
evaluated and utilized where feasible
under proper supervision. EPA feels
that requiring water systems serving
populations between 25 and 10,000
persons to meet the MCL or monitor-
ing requirements would not be feasible
at this time in most instances, and it
encourages their continued use of
chlorine and other necessary disinfec-
tion treatment methods while addi-
tional information Is being generated
by the first phase of this regulatory
program.

A considerable level of protection is
provided by this regulation since It ap'
plies to those locati6ns where the like-
lihood of THM contamination is great-
est. The great majority of larger
public water systems that are covered
by those regulations utilize surface
water which Is more likely to produce
greater quantities of trihalomethanes.
The majority of small systems utilize
groundwater, a less likely source of tri-
halomethanes. In addition, many of
the small systems do not now chlori-
nate and therefore would not be pro-
ducing THMs.

The almost 40,000 public water sys-
tems in the United States ranging In
size from 25 to several million persons
serve water to almost 200 million
people in total. Because of the inti-
mate relation of THM control to the
disinfection process and the limited
TEM control technology experience In
the United qtates, EPA feels it Is im-
perative that any changes in current
treatment practice must be carefully
supervised and supported by technical
assistarice from the States and EPA.

Both EPA and State resources for
this type of technical assistance are
very limited. In a number of cases the
changes in treatment practice atten-
dant to this regulation will involve ap-
plication of fairly sophisticated new
procedures involving close cooperation
of engineers, chemists and microbiolo.
gists to assure successful treatment
without sacrificing microbiological
quality of drinking water. It is not pru-
dent nor feasible therefore to deal will
all public wate systems in the short
term. Rather, EPA chose as an initial
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step to select an MCL for TTHM that
would be protective and to limit its ap-
plication to a large but reasonable
number- of public water systems that
would have the financial base and
access to expertise necessary to
achieve that MCL.

Using a phased regulatory approach,
EPA intends to intially affect the
public water systems serving- the larg-
est populations and the worst cases of
high level exposure to. THE. In the
futurd, as additional experience is
gained, the MCL for THMs will
become more restrictive and coverage
will b6 extended to smaller water sys-
tems as necessary to adequately pro-
tect the public health. At this time,
while EPA believes that exposure of
consumers of drinking water to THM's
should be reduced to the extent feasi-
ble, no less health protection is neces-
sarily being provided to those smaller
public water systems not covered by
the MCI, many of which utilize
ground water. Because THU levels are
not expected to be high for ground
water sources of drinking water, small-
er water systems are being required to
monitor for the presence of TBMs in
order to better ascertain the scope of
the problem in that size category. EPA
believes that it is consistent with the
Act's objective of health protection to
proceed with care - in controlling
THM's in light of the delicate balance
-between THlL reductioii and adequate
disinfection.

A number of community water sys-
tems which are not now impacted by
this regulation presumably will either
voluntarily or due to State action also
attempt to reduce THM concentra-
tions. While such action is encouraged,
EPA recommends that this be at-
tempted only under appropriate State
supervision, and the Agency will pro-
vide technical assistance to such ef-
forts within available resources.

TEEM MoNIMRIoN~G REQuIREmENTs
THM monitoring pursuant to Sec-

tion 1445(a) in systems larger than
75,000 persons should be performed at
least quarterly, and a minimum of 5
samples should be collected on the
same day and analyzed according to
EPA approved procedures, and the re-
sults arithmetically averaged. Initial
sampling must begin within 3 months
of promulgation of these amendments
so that data will be available in time
for systems to determine corrective ac-
tions before the'effective date of the
regulation. The sampling locations
should be selected to be representative
of the TEM concentrations at the con-
sumers' taps. No more than 20 percent
of the samples should be collected at
the entry- point of the distribution
system and no less than 20 percent
should be at extremes in the system.
The remaining 60 percent should be
from locations representative of popu-

latior density throughout the distribu-
tion system.

Compliance with the MCL is com-
puted by averaging the quarterly
values from the preceding 12 months.
This method was selected, rather than
basing compliance on the highest
value obtained in any single sample,
because of the large and possibly un-
controllable variations of raw and fin-
ished water quality that occur in the
short term. These and other factors
which must be dealt with on a case-by-
case basis could lead to wide variations
of TEM concentrations. At this time It
would be unreasonable to demand the
kind of pinpoint control that would be
necessary to maintain TEM levels
below a particular figure at all'times
and at all locations in the distribution
system of every water system. This ap-
proach could be changed as additional
experience Is gained through the Im-
plementation of this regulation.

Monitoring for THMs in smaller sys-
tems (10,000 to 75,000 persons) pursu-
ant to Section 1445(a) of the Safe
Drinking Water Act should be initiat-
ed within 6 months of promulgation of
these amendments and should contin-
ue for a period of one year. These data
will assist EPA in assessing the magni-
tude of THU concentrations in these
systems and in making determinations
as to the need and feasibility of re-
vised regulations in that size category.
In addition, Identification of locations
with high THM levels will allow the
system, State or EPA to take appropri-
ate action on a case-by-qase basis when
feasible. Monitoring requirements are
minimal, involving only 2 analyses per
quarter. Both samples should be col-
lected at the entry to the distribution
system at the same time. One sample
should be dechlorinated Immediately;
the other sample should be dechlori-
nated and should be stored for 7 days
in the sample container at room tem-
perature (20 ° to 25" 0 prior to analy-
sis to permit the chlorination reac-
tions to go to completion. The results
from the two samples should thus re-
flect the extremes of possible TEM
concentrations in the drinking water.
These data must be reported to EPA
and the State. Data from the 1976-
1977 NOMS has been transmitted to
each of the 113 participating water
systems, so a number of them already
have sufficient information in hand
from which to plan compliance needs.
To assure that sufficient qualified lab-
oratories will be available to perform
the required analyses, EPA is develop-
ing a Quality Assurance program and
will expand the current laboratory
certification program. This will assure
the validity of the analytical data used
by water systems to determine compli-
ance and possiblIe treatment modifica-
tions.

5765

ADDITIOxAL MicoiOoLoaIcAL
MONMoRING RaQlum xs

To assure that any steps taken to
reduce THM concentrations in drink-
ing water will not Increase the possibil-
Ity of microbial contamination, addi-
tional microbiological monitoring is re-
quired for a water system that is modi-
fying existing treatment practice.
Standard Plate Count (SPC) determi-
nations must be made at least daily
both at the treatment plant and in the
distribution system, for one month
before and six months subsequent to
the treatment change to assure that
no degradation of water quality
occurs Analyses prior to the change
are intended to provide a baseline to
which subsequent effects can be com-
pared. The appropriate number and
sampling locations of SPC analysis
should be determined by the State or
EPA depending on local conditions.
Significant deviations from the
"normal" range must be reported to
the State or EPA and corrective ac-
tions taken immediately.

The normal microbiological organ-
sms in public water supplies originate

from the source water. This initial
population of bacteria may be drasti-
cally reduced through chemical treat-
ment and filtratlo. Disinfection will
further reduce the remaining popula-
tion significantly to perhaps one ten
thousandth of the bacterial popula-
tion in the source water. These survi-
vors may be Joined by other organisms
that penetrate the treatment barrier
along with turbidity or during momen-
tary lapses in treatment. Microbial
contaminants carried by airborne dust
introduced through clear well vents,
installation and repair of distribution
lines, cross-connections, and negative
line pressure situations all contribute
to a microbial population that is par-
tially enumerated by the Standard
Plate Count

Water treatment regimes are de-
signed to minimize the public health
risk associated with organisms of sani-
tary significance, but the process be-
comes selective of certain microbial
strains. Althoughthe genera of organ-
isms detected by the Standard Plate
Count may not be harmful or danger-
ous to normal persons when present in
drinking water in low numbers, under
certain conditions, these organisms are
known to produce severe or chronic
human infections. The National Acad-
emy of Science Report "Drinking
Water and Health" underscores the
usefulness of the Standard Plate
Count in evaluating these organisms
and recognizes that the Standard
Plate Count should be used in con-
Junction with the total coliform
procedure(s) to measure the sanitary
quality of potable water. In that
report, the Academy recommends use
of the Standard Plate Count to:
L Provide a method of monitoring

for changes in the microbiological
quality of finished wate,
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2. Determine whether the normal
flora of a water supply may be inter-
fering with coliform detection, and,

3. Monitor the effectiveness of a dis-
infectant or treatment practice within
the plant and distribution system and
provide an indication of filter-effluent
quality deterioration and the occur-
rence of the positive breakthrough of
pathogenic microorganisms.

Use of the Standard Plate Count In
evaluating disinfectant efficiency
should be coupled with total coliform
determinations at various plants in the
treatment process. This information
will provide an indication of relative
efficiency of each treatment process so
that when changes are made, any de-
terioration of water quality can be de-
tected. It should be clearly understood
that the Standard Plate Count is not a
substitute for total coliform as a mea-
surement of the sanitary significance
of potable water, but rather a sensitive
tool to signal an increased potential
risk of breakthrough of undetected
pathogens such as viruses or protozoa.

The presence of coliform bacteria in
water is still considered the most reli-
able -indicator of possible fecal con-
amination and any associated enteric

pathogenic microorganisms. Certain
viruses and the cysts of Entamoeba
hystolytica and Giardia lamblia, how-
ever, are capable of surviving in water
for longer periods of time than the In-
dicator coliform bacteria. In addition,
these pathogenic organisms are also
somewhat more resistant to disinfec-
tion than the indicators.

Thus, use of the Standard Plate
Count at least during periods bf treat-
ment alteration will provide a more,
sensitive indication of any changes in
the effectiveness of microbial control
resulting from process changes.

STATE DISCRETION FOR MONT'ORING
FREQUENCIES

The State is granted discretion to
adjust monitoring requirements after
one year upon a determination that
local conditions are such that THM
concentrations would'not be likely to
approach or exceed the MCL. After
THM data have been collected accord-
ing to the requirements for a full year,
a community water system may re-
quest that the State allow a reduction
of the monitoring frequency. The
State's case-by-case decision should be
based on such factors as the monitor-
ing data, the quality and source of the
raw water, and the type of treatment
employed. Monitoring cannot be re-
duced to less than one sampling every
six months. After the first year's mon-
itoring data have been obtained this
mninimal additional monitoring
should be sufficient to demonstrate
that conditions have not changed to
the extent that the water supply
might later exceed the MCL. However,
a change in the source of water or

modification of the treatment pro-
gram would require that the initial
monitoring requirement be reinstated
to reestablish the baseline.

EFIVcTivE DATES OF MoNIOOsuNG
REQUIREMENTS

The- regulations would require that
baseline quarterly monitoring for
THM's for the larger systems (about
75,000 persons and above) would be
initiated within 3 months of promulga-
tion of these amendments, and for
smaller systems (about 10,000 to
75,000 persons) within 6 months of the
date of promulgation.

The effective date for the TTHM
Maximum Contaminant Level would
then be 18 months after the promulga-
tion date. This schedule is proposed so
that sufficient time will be available to
the affected Public Water Systems for
the acquisition of equipment and per-
sonnel, the accumulation of baseline
compliance data, conducting of engi-
neering feasibility studies and the in-
troduction of control technology. In
addition, 18 months is deemed suffi-
cient time for States with primary en-
forcement responsibility to incorpo-
rate the new Federal requirements
into their statutory and/or regulatory
authorities.

EcoNozuC'IMPACT or THM
REGULATIONS

The economic impact was projected
based on several control options avail-
able to satisfy the regulatory require-
ments-modifying . chlorination or
other treatment procedures, changing
disinfectants, or using an adsorbent.
The calculation of cost projections for
the THM regulation requires an esti-
mation of the number of systems
which are likely to select each of these
treatment strategies to comply with
the regulation. An incremental cost
will accrue to all systems impacted,
whether or not treatment is required,
to cover monitoring expenses. Because
no empirical method exists for prede-
termining the choice of treatment
that would be made by each affected
public water system, a more proba- bi-
listic and structured approach was
used. A logical sequence of decision
points was designed to distribute the
systems covered by the regulation ac-
cording to the most likely path they
would follow. The decision made at
each point is consistent with certain
criteria as follows:

1. The treatments currently used: If a
system does not add chlorine It will not be
affected by a THU regulation, and there-
fore will require no new treatment.

2. Water source used: If a system uses sur-
face water (except the Great Lakes and
some high quality mountain waters) as its
primary source; it is more likely to exceed a
given level of TEEM contamination. Hence,
the number of water systems. using water
from ground or surface sources affects the

number of systems which will exceed the
MCL and therefore require treatment.

3. Degree to which water quality exceeds
MCL: If the presence of THM is only slight-
ly in excess of the initial MCL, then mini.
mal -modifications to procedures may be
adequate for compliance. As the level of
contamination increases, a system must con-
sider more significant (and costly) treat-
ment techniques.

4. Economic considerations: The presump-
tion was that systems would adopt the least
costly treatment strategy that satisfies the
regulations.

5. Treatment effectiveness: The presence
of THMs above certain levels can probably
be best controlled by the use of adsorbents.
This is because of the likelihood that high
disinfectant demand waters cannot be disin-
fected adequately without generating con-
siderable amounts of by-products of un-
known hazard: Consequently, those systems
with very high levels of THMs are likely to
use adsorbents.
Of the 390 public water systems that
serve more than 75,000 people, 60 pur-
chase the majority of their water from
other systems that are presumed to
provide treatment. Thus a total of 330
systems would be initially affected, al-
though 18 of these are excluded be-
cause they do not presently add chlo-
rine. Of the remaining 312, some 86
were estimated to have TTHM levels
above 0.10 mg/l and hence would re-
quire treatment changes.

The 21 systems estimated to exceed
the level by less than 25 percent were
assumed to be able to comply by the
least costly method; modiying current
chlorination or other procedures. The
remaining 65 systems are split into
those above and below 0.25 mg/l of
TTHM. Of those estimated to be over
the 0.25 mg/1 level, 20 percent were as-
sumed to be able to comply by chang-
ing disinfectant and 80 percent would
probably use an adsorbent to achieve
compliance, because changing disinfec-
tants alone might not be an appropri-
ate method to bring the systems into
compliance with the regulation consid-
ering the quantity of other by-prod-
ucts that might be formed. Eighty per-
cent of those between 0.125 and 0.25
mg/1 were estimated to change disin.
fectant and the remaining 20 percent
would also use an adsorbent. On the
basis of the above assumptions, na-
tional cost, exclusive of monitoring
costs, for compliance with the pro-
posed regulations are as follows:

SutmAny or EsTIMATED TOTAL COsTs Yon AN
MCL REGULATION foR TInLoMEuN
CoNcENTRATON or 0.10 MG/L

In millions of 197 dollars]
Capital expcnditures, cumulative to

1981 .............. 154.4,
External financing, cumulative to1981 ....................... ..... .............. ............ 145.2.
Operating and maintenance expenses,

1981 .......... ...... 25.9/yr.
Revenue requirements, 1981 .................. 30.0/yr.
Annual per capita costs* (dollas) ........ 2.07/person,

*Revenue requirements divided by population
served by the coat-impacted systems

Per capita costs vary depending
upon the type of treatment selected,
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population and other factors and
range from 28 to 93 cents for alternate
disinfectants and $3.30 to $6.11 for an
adsorbent assuming a 60 day regenera-
tion cycle. Detailed analyses of costs
of the options are contained in the
"Economic Impact Analysis of a Triha-
lomethane Regulation for Drinking
Water", available on request.

Monitoring costs were computed
based upon a survey of contract ana-
lytical laboratories currently perform-
ing TTHM analyses. Per sample costs
ranged from 25 dollars to 100 dollars.
After these regulations have been pro-
mulgated, the increased volume of
business and competitive factors would
be expected to reduce the analytical
costs to below 25 dollars per sample.

Annual monitoring costs for a large
community water system (greater
than 75,000 population), assuming the
minimum frequency of 5 samples per
quarter and 25 dollars per sample,
amount to $500. Annual costs for a
smaller water system (10,000 to 75,000
population) at the minimum frequen-
cy of 2 per quater amount to $200.
Annual national monitoring costs
amount to $153,500 for the 307 out of
390 (less 18 that do not chlorinate)
large systems that probably would not
need to alter their current treatment
practice and $464,000 for the approxi-
mately 2300 smaller systems affected.

EPA expects that a number of com-
munity water systems will choose to
purchase the equipment and monitor
for THM on-site more frequently than
the minimum, for operational control
as well as for compliance purposes. An
additional benefit from purchase and
on-site anayltical capability, is that
the gas chromatrograph is versatile
and can be used to monitor for the
presence- of many other organic cheml-
cal contaminants besides THMs. The
cost of equipping an existing laborato-
ry with an appropriate gas chromato
graph is dependent upon which ana-
lytical procedure is selected and the
type of instrument. The basic instru-
mentation for the "liquid-limUid" ex-
-traction method consists of a gas chro-
matograph with an "Electron Cap-
ture" detector and recorder, "cost ap-
proximately $5,000. The basic instru-
mentation for the "purge and trap"
method consists of a gas chromato-
graph, a halogen-specific detector
"purge and trap" sample concentrator,
and recorder, cost approximately
$10,000. In either case, additional ex-
penditures for' accessories should be
added. Costs would also be greater for
more sophisticated instrumentation
beyond the basic system.

7EPA is concurrently conducting
studies on analytical methods based
on gas chromatography 'alone that
would be feasible for direct monitoring
and operational use by public water
system personnel. This project titled
the National Screening Program for

Organic Chemicals, Is attempting to
develop methodlogy and demonstrate
applicability in several hundred public
water systems.

PART II. SY 'rmxC OR0GIc
CmnucAS

A large number of synthetic organic
chemicals have been Identified In var-
ious drinking water supplies In the
United States. Since these chemicals
are normally present In only very
small quantities, it has only been
within the past few years that suffi-
ciently sensitive analytical methods
have been developed to detect and
quantify such chemicals at low levels.
As analytical techniques become more
sensitive and as new techniques are de-
veloped, the number of chemicals de-
tected continues to grow.

These chemicals have been found
for the most part In surface water sup-
plies which have become the reposi-
tory for the waste discharges of nu-
merous industrial facilities and mu-
nicipalities as well as for urban and ag-
ricultural runoff. Groundwater sup-
plies, however, have not been spared
from contamination due to the leach-
ing of these chemicals from poor
maintenance practices at industrial fa-
cilities and improper on-land disposal
of wastes.

At the time of the passage of the
Safe Drinking Water Act in 1974,
there were more than 12,000 chemical
compounds known to be in commercial
use, and many new chemical com-
pounds are being added to the list
each year.

The causes of synthetic organic
chemical contamination are both
chronic and variable in nature. Indus-
trial discharges from point sources are
regulated by this Agency under the
Federal Water Pollution Control Act's
National Permit Discharge Elimina-
tion System. However, despite the con-
trol of industrial discharges through a
comprehensive nation-wide permit
system; a certain amount of toxic pol-
lutants continues to be discharged into
surface waters. In addition, there is
always the possibility of accidental
spills. A large quantity of chemicals
may thus enter a water supply system
against which current water treatment
practices are not presently equipped to
provide protection. Finally, there are
an undefinable number of non-point
sources of pollution which contribute
to the problem. Many pesticides used
for agricultural purposes are known to
be highly- toxic. Stormwater runoff
carrying other potentially harmful
toxic chemicals Is another pollution-
related source of contamination. EPA
has conducted several surveys since
the passage of the Safe Drinking
Water Act in an effort to assess the oc-
currence of synthetic organic chemi-
cals in the nation's drinking water sup-
plies. The National Organics Recon-

nassance Survey (NORS) conducted
In 1974-1975 detected as many as 129
organic compounds In finished water
supplies throughout the country. Syn-
thetic organic chemicals that were
found included carbon tetrachloride
and 1,2-dichloroethane.

The most recent comprehensive data
on the occurrence of synthetic organic
chemicals In drinking water Is from
EPA's National Organics Monitoring
Survey (NOMS) conducted under the
National Interim Primary Drinking
Water Regulations. The synthetic or-
ganic chemicals Identified encompass
many of the known classes of com-
pounds including halogenated alipha-
tic and aromatic hydrocarbons such as
carbon tetrachloride, dicloroethane,
vinyl chloride, and chlorobenzenes:
pesticides such as dieldrin and lindane;
aromatics such as benzene, toluene
and styrene; ploynuclear aromatics
such as fluoranthene; nitrogenous
compounds such as aniline and nitro-
benzene; esters such as dibutylphtha-
late; and many others. The three com-
pounds most frequently found at aver-
age concentration levels in the low
parts per billion range were penta-
chlorophenol, dichlorobenzene and
trichloroethylene. The data from the
NOMS is discussed in greater detail In
the Statement of Basis and Purpose
which is incorporated by reference
herein.

This and other occurrence data
clearyl demonstrate that synthetic or-
ganic chemical contamination in many
of the nation's drinking water supplies
is a reality. As part of the Agency's
pronounced objective to reduce the
public's exposure to toxic chemicals in
the environment generally, this pro-
posed regulatory action to reduce the
levels of such chemicals in the nation's
drinking water supplies to the maxi-
mum extent feasible was deemed nec-
essary at the present time.

HumAx Hz&= CoxsinmrAaroXs

Synthetic organic chemical contani-
nants have been found to cause both
acute and chronic adverse effects in
humans at high exposure levels. How-
ever, at the lower concentrations at
which they occur in drinking water,
EPA's primary concern is with their
potential contribution to elevated
cancer risks. At the present time, the
specific cause(s) of cancer is not yet
understood. Nevertheless, there is
growing agreement within the scientif-
Ic community that prolonged exposure
to carcinogenic contaminants in the
environment, including food. air and
water, contributes significantly to the
incidence of this dread disease which
accounts for approximately- 350,000
deaths annually in the United States.
Other long-term risks such as muta-
geniclty and teratogenicity are also of
serious concern.

Thus, EPA as well as other federal
agencies such as the Food and Drug-
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Administration, the Occupational
Safety and Health Administration and
the Consumer Product Safety Com-
mission, and other public health insti-
tutions around the world have adopted
policies of limiting human exposure to
carcinogens to the maximum, ektent
feasible. This policy is clearly consis-
tent with the protective philosophy of
the Safe Drinking Water Act and
forms the basis' for EPA's proposed
action to reduce the level of synthetic
organic chemicals in drinking water
through the prescription of a treat-
ment technique.

Although the concentrations of each
synthetic organic compound, when de-
tected in drinking water, have been
generally at the parts per billion level
or lower, the aggregate exposure to
such chemicals from a lifetime of
water consumption is significant in
terms of potential risk to human
health. Moreover, EPA data on the oc-
currence of such chemicals in drinking
water indicate that unique exposure to
one or a few of these coupounds is
never the case. Thus, there is the pos-
sibility of synergistic interactions
among chemicals thereby enhancing
the associated risks.

Our ability to assess the effects of
synthetic organic chemicals on man is
primarily based on animal tests which
necessarily use higher levels of expo-
sure than those encountered in the en-
vironment.

Toxicological studies with animals
are the best available means of pre-
dicting hazards to humans from expo-
sure to toxic substances. Additionally,
in some cases, direct evidence of
human cancer attributable to chemical
exposure has been obtained, particu-
larly in the working environment.
EPA's concern about increased cancer
risk associated withsome of the organ-
ic substances in drinking water is thus
primarily related to those compounds
which have been classified as carcino-
gens based on animal- studies. This
concern has been increased by the re-
sults of a number of recent prelimi-
nary epidemiological studies, which
suggest a statistically significant asso-
ciation between drinking water quality
and cancer. The toxicological and epi-
demiological studies are discussed in
greater detail in the Statement of
Basis and Purpose incorporated by ref-
erence herein.

In a recent report funded by EPA
and conducted by the National Acade-
my of Sciences (NAS) entitled "Drink-
ing Water and Health," the NAS iden-
tified 22 known or suspected carcino-
gens which have been found in some
drinking water. They also discussed
the issue of'assessment of human
health risks associated with exposure
to chemicals in the environment and
drew several conclusions:

PRINCIPLE 1

Effects in animals, properly quali-
fied, are applicableto man. This prem-
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ise underlies all of experimental biol-
ogy and medicine. But, because It is
continually, questioned with regard to
human cancer, it is desirable to point
out that cancer in men and animals Is
strikingly similar. Virtually every form
of humari cancer has an experimental
counterpart; and every form of multi-
cellular organisms is subject to cancer,
including insects, fish, and plants. Al-
though there are differences in sus-
ceptibility between different animal
species, between different strains of
the same species, and between individ-
uals of the same strain, cancinogenic
chemicals will affect most test species;
also large bodies of experimental data
indicate that many chemicals that are
carcinogenic to animals are likely to
be carcinogenic to man, and vice versa.

PRINCIPLE 2

Methods do not now exist to estab-
lish a threshold for long-term effects
of toxic agents. With respect to car-
cinogenesis, it seems plausible at first
thought, and it has often been argued,
that a threshold must exist, below
which even the most toxic substance
would be harmless. Unfortunately, a
threshold cannot be established ex-
perimentally that can be applied to a
total population. A time-honored prac-
tice of classical toxicology is to estab-
lish maximal tolerated (no-effect)
doses in humans on the basis of find-
ing a no-observed-adverse-effect dose
in chronic experiments in animals and
to divide this dose by a "safety factor"
of say, 100, to designate a "safe" dose
in humans. There is no scientific basis
for such estimations of safe doses in
connection with carcinogenic effects.

Experimental bioassays in which
even relatively large numbers of ani-
mals are used are likely to detect only
strong carcinogens. Even when nega-
tive results are obtained in such bioas-
says, it is not certain that the agent
tested is unequivocally safe for man.
Therefore, we must accept and use
possibly fallible measures of estimat-
ing hazard to man.

PRINCIPLE 3
The exposure of experimental ani-

mals to toxic agents in high doses is a
necessary and valid method of discov-
ering possible carcinogenic hazard in
man. The most commonly expressed
objection to regulatory decisions based
on carcinogenesis observed in animal
experiments is that the high dosages
to which animals are exposed have no
relevance in assessment of hunian
risks. It is therefore important to clari-
fy this crucial issue.

Practical considerations in the
design of experimental model systems
require that the number of animals
used in experiments of long-term ex-
posure to toxic materials will always
be small compared with the size of the
human populations similarly at risk.

To obtain statistically valid results
from such small groups of animals re-
quires the use of relatively large doses
so that the effect will occur frequently
enough to be detected. For example,
an incidence as low as 0.01 percent
would represent 20,000 people in a
population of 200 million and would be
considered unacceptably high, even if
benefits were sizable. To detect such a
low incidence in experimental animals
directly would require hundreds of
thousands of animals. For this reason,
we have no choice but to give large
doses to relatively small experimental
groups and then to use biologically
"reasonable" models in extrapolating
the results to estimate risk at low
doses. Several methods for making
such calculations have been consid-
ered and used, but we think that the
best method available to us today is to
assume that there is no threshold and
that a direct proportionality exists be-
tween the size of the dose and the inci-
dence of tumorS. However, It is impor-
tant to recognize that such a calcula-
tion may give either too small or too"
large an estimate of risk. The actual
risk to humans might be even greater
over a human lifetime, because It Is
about 35 times that of a mouse; and
there is evidence that the risk of
cancer increases rapidly with the
length of exposure. Moreover, experl.
mental assays are conducted under
controlled dietary and environmental
conditions with genetically homogen-
eous animals, whereas humans live
under diverse conditions, are genetical-
ly ,heterogeneous, and are likely to in-
clude subpopulations of unusual sus-
ceptibility.

PRINCIPLE 4

Material should be assessed in terms
of human risk, rather than as "safe"
or "unsafe." The limitations of the
current experimental techniques do
not allow us to establish safe doses,
but with the help of statistical meth-
ods we may be able to estimate an
upper limit of the risk to human popu-
lations. To calculate such a risk we
need data to estimate population expo.
sure; a valid, accurate, precise, and re-
producible assay procedure in animals;
and appropriate statistical methods.

These principles reaffirmed EPA's
reliance on data based on animal test-
ing at high dosage levels as a reason-
able basis for assessing potential
human carcinogenic effects and its
conclusion that no "safe" or "unsafe"
level -for such contaminants can be
identified with existing scientific tech-
niques. NAS suggested that the risk
could be approximated with available
extrapolation technique and, apply-
ing such techniques, derived risk esti-
mates for the identified carcinogens.

As with most pathways of exposure
to cancer-causing agents in the envi-
ronment, there is no direct evidefice
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that consumption of drinking water
has-actually caused human cancers.
However, EPA believes that such car-
cinogens when present in drinking
water pose an unreasonable risk to
public health. The precise magnitude
of the risks cannot be quantified since
there are many unmeasured and un-
tested chemicals in drinking water and
because the extrapolation models are
imprecise and require more compre-
hensive national occurrence data than
are currently available. However, for
one group of chemicals, the THMs, a
statistical extrapolation of the data In-
dicates that a life-long exposure to
these contaminants in drinking water
may account for 200 excess fatalities
per year nationwide. This projection
assumes that the effects of chloroform
are representative of THMs and that
our limited occurrence data is repre-
sentative of its presence generally in
drinking water. Other studies would
indicate even higher risks. Moreover,
that computation probably underesti-
mates the total risk since it relates
only to chloroform for which occur-
rence and dose/response data exist. It
does not include risks from any of the
other trihalomethanes or other prod-
ucts of chlorination, or the risk from
any of the myriad other synthetic or-
ganic chemicals which have been de-
tected in drinking water.
,Based on this information, EPA has

concluded that synthetic organic con-
taminants in drinking water constitute
a public health'concern and that the
use of granular activated carbon
(GAC) in the treatment process to
reduce human exposure to these
chemicals where they occur is a rea-
sonable preventive health measure,
We believe that the mainstream of
thinking within the scientific commu-
nity will support EPA's conclusions.
Since it is unlikely that the uncertain-
ties in in-terpreting- the toxicological
data will be resolved in the near
future, regulatory action-to reduce
these apparent risks using the best
technology presently available, GAC,
is deemed warranted at the present
time.

REGuLATORY APPROACH

In developing National nterim Pri-
mary Drinking Water Regulations for
the control of synthetic organic
chemicals, EPA considered the two
regulatory approaches available under
Section 1401 of the Safe Drinking
Water Act. These two regulatory op-
tions consist- of* establishing a maxi-
mum contaminant level for the con-
taminant and/or prescribing a treat-
ment technique for the control of such
contaminant.

For synthetic organic chemicals in-
drinking water, the Administrator has
concluded that a treatment technique
should be prescribed based upon his
judgment that it would not be techno-

logically or economically feasible to
monitor for the presence of all the
synthetic organic chemicals in drink-
ing water which may have an adverse
effect on human health. As previously
noted in the introduction to this two-
part amendment to the regulations,
there are thousands of organic com-
pounds potentially present in drinking
water in small quantities. Only with
the application of sophisticated ana-
lytical techniques such as gas chroma-
tography/mass spectrometry In the
early 1970's have researchers been
able to begin to Identify and quantify
many of the trace synthetic organic
contaminants in drinking water. How-
ever, based upon what we presently
know about these chemicals that have
been Identified and for which toxicolo-
gicrl data are available, there Is suffi-
cient reason to believe that the pres-
ence of synthetic organic chemicals in
drinking water, both those we can cur-
rently measure and those which may
be identified in the future, pose a risk
to human health. Moreover, It is likely
that this health risk may be height-
ened by the potential for synergistic
effects among the many chemicals
known to be, and which may be, pre-
sent in drinking water.

Monitoring feasibility is the critical
determinant as to whether a contami-
nant or group of contaminants should
be controlled by means of an MCL or a
treatment technique under Section
1401 of the Act. If an MCL(s) is speci-
fied, a public water system is required
to conduct periodic monitoring to
insure that the level of such contami-
nant in the drinking water does not
exceed that established by the MCIM

The infeasibility of monitoring on a
routine basis for all the synthetic or-
ganic chemicals about which there Is
cause for concern was a key determin-
ing factor in the Administrator's deci-
sion to prescribe a treatment tech-
nique. For the purposes of this treat-
ment technique, approximately 60 in-
dividual compounds have been listed
in Table I, representing key indicators
of synthetic organic chemical contami-
nation and each of them can be and
has been detected in drinking water by
available methods. However, there are
presently no surrogates or group ana-
lytical schemes which would permit
economical routine sampling and ahal-
yses to be performed to determine
whether specific maximum contami-
nant levels have been exceeded. Re-
search is continuing on Identifying
and demonstrating methods for de-
tecting groups of compounds. Total or-
ganic halogen (TOH) or total organic.
chlorine (TOCI) is one method being
developed which shows promise. TOC
could have application in assessing
raw water quality as an indicator of
synthetic chemical contamination, or
as a measure of the performance of
GAC over time in reducing those con-

taminants, thus indicating the need
for reactivation. TOC and other such
group parameters are being actively
considered for possible future use in
applications related to this regulation.

Monitoring for the list of chemical
indicators is feasible for the limited
purpose of determining whether a
public water system's raw water
supply Is subject to significant con-
tamination by synthetic organic
chemicals and thereby eligible for a
variance from the treatment tech-
nique requirement. However, the com-
bined costs of monitoring for even all
known synthetic organic chemicals to
determine specific levels of such con-
taminants as would be required for
judging compliance with a lesser
number of MCL's would be clearly ex-
cessive and thereby unreasonable.

Based upon these considerations, the
establishment of an MCL~s) for syn-
thetic organic chemicals Was not
deemed to be a feasible regulatory ap-
proach at this time. As additional
knowledge is gained with respect to
the use of surrogate parameters as a
means for monitoring for synthetic or-
ganic chemicals, and as analytical ca-
pablitles are improved and methods
and technologies further developed,
MCL's for synthetic organics or their
surrogates will be included in EPA:s
Revised Primary Drinking Water Reg-
ulations.

A treatment technique is also prefer-
able to MCL requirements for the con-
trol of synthetic organic-chemicals be-
cause of the flexibility which it af-
fords as a regulatory tool. Whereas an
MCL requires a public water system to
provide treatment to reduce the con-
centration below the acceptable level
however much that MCL has been ex-
ceeded, the treatment technique re-
quires the system to operate a treat-
ment process using GAC which has
been designed to achieve a specified
set of conditions. Once the system has
been so designed and is operational, it
must thereafter be operated In such a
manner so as to reduce the level of
synthetic organic chemicals to the
maximum extent feasible, using the
appropriate type of carbon, contact
time and regeneration frequency. Be-
cause States with primary enforce-
ment responsibility would have the
ability to take into account diverse
factors such as the nature of the raw
water source, and other local condi-
tions in Issuing variances from a treat-
ment technique, they would have the
lead role in controlling synthetic or-
ganic contamination. These factors are
not easily incorporated into an inflexi-
ble national standard such as an MCL

Finally, variances may be granted
from an MCL requirement only If the
MCL cannot be achieved despite the
application of best available technol-
ogy, and such variances must be condi-
tioned upon a compliance schedule
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which requires compliance as expedi-
tiously as practicable. Variances from
a treatment technique are issued
under entirely different conditions in
that they may be granted upon a
showing that the system's raw water is
of such quality that the application of
a treatment technique is not necessary
for the protection of the health of per-
sons.

The treatment technique require-
ment proposed herein Is intended to
limit the public's exposure to all of the
synthetic organic chemicals present in
drinking water which are believed to
pose a risk to human health, and not
just those chemicals for which MCLs
could conceivably be-established. This
approach Is clearly consistent with the
preventive philosophy of the Safe
Drinking Water Act and its legislative
history. There is no doubt that by re-
quiring systems to install and properly
operate a granular activated carbon
system as part of their treatment pro-
cess, the public will be the benefici-
aries of cleaner, more healthful drink-
ing water.

SELECTION AND AiPLICABIITn OF THE
TREATMENT TEcHNIQUE REQUIREMENT

Under Section 1401 of the Safe
Drinking Water Act, the Administra-
tor is directed to specify each treat-
ment technique known to him which
would lead to a reduction in the level
of the contaminant sufficient to pro-
tect public health to the extent feasi-
ble. As discussed in the Statement of
Basis and Purpose, and Treatment
Guide, several available treatment
technologies for organic chemical re-
duction have been examined by the
Administrator. These included carbon
adsorption, resin adsorption and aer-
ation. The use of GAC has been found
to be the best broad spectrum treat-
ment technology currently available
for controlling these contaminants
and therefore is the only technolo-gy
being specified at this time. However,
although GAC is required in the pro-
posed treatment regulation, a system
which can demonstrate that an alter-
native treatment technique is at least
as efficient as GAC in reducing the
levels of a broad spectrum of synthetic
organic chemicals may be granted a
variance conditioned on the use of
that alternative treatment technique.

In accordance with the Agency's
phased regulatory approach to the
control of organic chemicals in drink-
ing water, the proposed treatment
technique requirement is initially
made applicable to community water
systems serving a population of more
than 75,000 individuals. As noted in
the discussion of the MCL for total tri-
halomethanes, this requirement will
affect 52 percent of the total popula-
tion.served by community water sys-
tems.

As with the MCL for TTHMs, a con-
siderable level of protection is pro-
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vided by this regulation since it ap-
plies to those locations most likely to
be subject to contamination from syn-
thetic organic chemicals. Synthetic or-
ganic chemical contamination is
mainly found in surface water sources
of drinking water which receive up-
stream chemical discharges from in-
dustrial facilities and urban and agri-
cultural runoff. Surface waters are the
predominant source of drinking water
for most large community water sys-
tems covered by this regulation,
whereas most smaller systems receive
their drinking water from ground-
water sources, less liktely to be subject
to synthetic organic contamination.

Furthermore, the use of granular ac-
tivated carbon in the treatment of
drinking water is a relatively new and
sophisticated technology. It Is not now
standard practice in the United States,
although about 40 cities now use GAC
filtration to improve the taste and
odor of their drinking water. Careful
supervision is essential for the proper
design and operation of GAC system
to efficiently and consistently reduce
the levels of synthetic organic chemi-
cals in drinking water.

The larger sytems generally have
acces to the requisite engineering ex-
perience and trained personnel to im-
plement the GAC treatment tech-
nique. Moreover, due to the limited
amount of technical assistance avail-
able from EPA and the States' it was
deemed necessary to limit the initial
*number of systems that would be re-
quired to make treatment modifica-
tions.

Finally, because GAC is a costly
technology, it was not deemed 'eco-
nomically feasible for the smaller sys-
tems to incur the relatively higher per
capita costs of GAC treatment tech-
nology at the present time. Largersys-
tems will be better able to keep the
added cost burden on the individual
consumer to a reasonable level.

As additional operating and techni-
cal experience is gained with respect
'to the use of GAC for the treatment
of drinking water, the scope of this
treatment technique requirement will
be expaned to include smaller commu-
nity water systems. Based upon fur-
ther knowledge -to be gained through
experience within the next two years,
it is also possible that the design crite-
ria for GAC treatment may be modi-
fied to reflect such additional experi-
ence gained. Smaller systems will thus
benefit from the experience gained in
the initial application in large systems.

In the meantime, all water systems
should strive to minimize synthetic or-
ganic chemical concentrations to the
extent technologically and economi-
cally feasible. To this end, the smaller
public water systems are strongly
urged to seek technical assistance
from the States and EPA to reduce
these undesirable contaminants from

their drinking water supplies. A few
smaller systems with sufficient re-
sources are already using granular ac-
tivated carbon in their treatment pro-
cesses and are encouraged to continue
doing so. EPA will be actively expand-
ing its data base with respect to the
application to GAC technology to
small systems.

THE TRFATUNT TECHNIQUE
REQUIREMENT

The proposed technique require-
ment ultimately requires each commu-
nity water system which serves a pop-
ulation of greater than 75,000 individ-
uals (and which is not granted a vari-
ance from the regulation) to operate a
treatment system using granular acti-
vated carbon (GAC) no later than 3V/
years after the effective date of this
regulation. Since the effective date
will be 18 montls after promulgation
of this regulation, a system would ac-
tually have 5 years to comply with this
ultifnate treatment technique require-
ment. The treatment system using
GAC would -have to be designed to
meet designated criteria to ensure
maximized reduction of synthetic or-
ganic chemicals in drinking water.

This lengthy timeframe was deemed
necessary in order to provide systems
a reasonable amount of time to gather
the information prerequisite to the
granting of a variance where appropri.
ate, to conduct pilot studies to deter-
mine the specific optimal design pa-
rameters of each GAC treatment
system and to construct the system.
The Agency Is fully aware that this
treatment technique requirement In-
volves a significant departure from ex-
isting water treatment practice. It is
therefore desirable to accord systems
subject to the regulation sufficient
time to proceed with care in designing
a treatment process which will provide
the most effective reduction in the
level of synthetic organic chemicals in
drinking water for maximizing public
health protection. On the other hand,
it was also deemed necessary to pre-
scribe a timeframe which would re-
quire action with all deliberate speed.
Exemptions may be granted from this
timeframe according to Section 1416
of the Safe Drinking Water Act.

Important consideration was also
given to the necessity of providing]
States with primary enforcement re-
sponsibility adequate time to incorpo-
rate these new regulations into their.
State enforcement programs. In order
for a State to maintain primacy, Its
statutory and regulatory authority
must satisfy the requirements of Sec-
tion 1413 of the Safe Drinking Water
Act which requires that State regula-
tions be no less stringent than those
federal regulations which are in effect.
Eighteen months was deemed to be a
reasonable amount of time to allow
States to amend their regulations

FEDERAL REGISTER, VOL 43, NO. 28-THURSDAY, FEBRUARY 9, 1978

HeinOnline



PROPOSED RULES

and/or enabling legislation In confor-
mance with this requirement. Once
the new regulations have bpen incor-
porated, States with primary enforce-
ment responsibility will have the au-
thority to grant or deny variances
from the treatment technique and to
ensure that systems ultimately subject
to the treatment technique require-
ments comply with the regulations, in-
cluding the intermediate milestones
contained herein.

The treatment techique requirement
as set forth in Subpart F of 40 CFR
Part 141 requires that the treatment
system using GAC be designed to meet
three specific criteria to insure that
the system has been designed to opti-
mize the reduction of synthetic organ-
ic chemicals in drinking water. These
three criteria are related to the break-
through of "volatile" halogenated or-
ganic compounds and total organic
carbon (TOC) and have been deter-
mined to be the current best surrogate
indicators for determining whether a
GAC system is providing maximum ef-
fective removal of a broad sprectrum
of synthetic organic chemilcals gener-
ally. The Agency's selection of -these
design criteria is more fully discussed
below.

Due to the extended timeframe (3
years after the effective date) pro-
vided for the ultimate construction
and operation of the GAC treatment
system, and the unavailability of ex-
emptions conditioned upon compliance
schedules that extend beyond January
1, 1981 (or of a case of a system which
enters into an enforceable agreement
to become part of a regional water
supply system, January- 1, 1983), it was
deemed necessary, to establish inter-
mediate compliance milestones. This
enables the enforcement authority to
ensure that satisfactory progress is
being made and due diligence is being
exercised towards meeting the final
goal. These increments of progress will
not only serve as- an enforcement
mechanism for the State and/or EPA,
but will provide-,eaclh affected system
with assurance that it is proceeding in
conformance with the requirements In
the regulations.

Thus, a community water system
which serves a population of greater
than 75,000 persons will initially have
to determine whether it will request a

-variance from the treatment tech-
nique requirement based upon an as-
sessment as to whether its drinking
water source is subject to significant
contamination by synthetic organic
chemicals. During the 18 month
period between the promulgation of
these. regulations and their effective
date, a system which decides to re-
quest a variance should be conducting
-such monitoring and gathering such
other information which would be nec-
essary to demonstrate to the State, or
EPA where the State does not have

primay enforcement responsibility,
that it satisfies the variance condi-
tions. By not later than the effective
date of the regulation, those systems
desiring variances are required to have
submitted a variance request to the
appropriate enforcement-authority.

Pilot studies should be begun as
soon as possible so that by not later
than six months after the effective
date of the regulations, the system
will be prepared to submit to the State
for approval the design specifications
of its GAC treatment system which
will satisfy the three criteria set forth
in the regulation. Such pilot studies
may be conducted using as influent
either the system's actual raw water
supply or such other water of compa-
rable quality which can serve as a rea-
sonable surrogate for the presence (in
comparable quantity and types) of
synthetic organic chemicals in the
actual water to be treated. Thus, data
from pilot studies conducted on the
raw water supply of a system whose
intake point is upstream from a second
system's intake point, and where there
are no significant sources of synthetic
contamination between the two points
might be used by the second system as
the basis for the establishment of Its
design criteria.

In some cases, a system may be de-
layed In conducting Its pilot studies,
-and thereby be unable to submit Its
design specifications by the sixth
month after the effective date of the
regulations, due to an unforseen delay
in the processing of Its variance re-
quest. Such systems may request an
exemption from that particular re-
quirement which, may extend the com-
pliance date until not later than Janu-
ary 1, 1981, or January 1, 1983 for
those systems which have entered Into
an enforceable agreement to become
part of a regional public water system.

Due to the statutory limitations of
such time extensions, however, sys-
tems are ecouraged to submit their
variance requests as early as possible
prior to the effective date.

At that point, the system should
have determined the scope of the
changes which will have to be made to
Its existing treatment process in order
to comply with the treatment tech-
nique requirement. In some cases, this
may involve merely replacing the sys-
tem's existing filter media with GAC.
In most cases, however, It will be nec-
essary for a system to install GAC
post-contactors which will involve sig-
nificant new construction. Which of
these options will be chosen to comply
with the treatment technique require-
ment in any given situation will be de-
pendent upon water quality and the
configuration of the existing facility,
as well as optimization of technologi-
cal and economic considerations. Each
specific system's design will be deter-
mined on a case-by-case basis upon ap-

propriate pilot studies and consulta-
tion with the State and EPA who will
be equipped to provide the technical
assistance in implementing this treat-
ment technique requirement

In light of the need to reduce public
exposure to synthetic organic chemi-
cals in drinking water by the best
available means as soon 'as possible, it
was deemed necessary to require the
use of ami interim control measure in
those cases where treatment systems
using GAC would not be operational
until from 2 to 3% years after the ef-
fective date. Contamination of some
public water supplies by synthetic or-
ganic chemicals is sufficiently signifi-
cant to warrant short-term improve-
ment of water quality while further
work is underway. It was therefore not
believed to be prudent to wait as long
as 5 years after the promulgation for
optimal systems to be installed and op-
erative for accomplishing any reduc-
tion in the level of synthetic organic
chemicals in drinking water.

Thus, any community water system
subject to the treatment technique re-
quirement is-also required to replace
Its existing filter media with GAC as
in-interim control measure not later
than one year after the effective date
of the regulations, unless it demon-
strates to the satisfaction of the State
that the failure to implement such a
control measure will not result in an
unreasonable risk to health, and that
either of two conditions are satisfied.
First, the interim control measure
may be waived by the State if the
system shows that its GAC treatment
system will In fact be operational in
compliance with the treatment tech-
nique requirement not later than 2
years after the effective date. The in-
terim control measure may also be
waived by the State if the System
demonstrates that due to compelling
physical circumstances, the cost of re-
placing its existing filter media with
GAC would be unreasonably high

%when considered In light of the accom-
panying reduction in the level of syn-
thetic organic chemicals that would be
achieved using such an interim reme-
dial measure. For example, a vulner-
able water system subject to the treat-
ment technique requirement may be
excused from the interim control mea-
sure if It shows that the depth of Its
filter beds is so small that the removal
capacity of that small an amount of
carbon would be inconsequential and
the cost unreasonably high. The case
might arise that in order to achieve a
reasonable removal efficiency with
GAC, It would be necessary to increase
the size of the existing filter beds at a
cost which would be unreasonable or
which would be physically impossible
due to structural constraints at the
treatment facility. The decision as to
whether this interim control is waived
for any particular system would be
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made on a case-by-case basis by the
State, or EPA where the State did not
have the primary enforcement respon-
sibility.

Once the existing filter media have
been replaced with GAC by those sys-
tems required to implement the inter-
im control measure, the carbon is re-
quired to be replaced or regenerated
not less frequently than once every 6
months. This was deemed a reasonable
time based upon a consideration of the'
removal efficiency of GAC being re-
placed in an average filter bed and
cost of replacement of such a frequen-
cy. Under these operating conditions,
although weakly adsorbed compounds
like dichloroethane would break
through the GAC, many stronlgy ad-
sorbed chemicals such as polynuclear
aromatic hydrocarbons would still be
removed efficiently. Also the GAC
would constitute a protective barrier
from unusual events such as chemical
spills into the raw water sources. Com-
ment Is solicited from the public as to
whether this is a reasonable require-
ment.

In some cases, a systeiA might dem-
onstrate through monitoring data that
even after six months, the use of GAC
in its existing filter beds is allowing its
treatment system to meet the three
design criteria specified for the treat-
ment technique requirement. In those
cases, such a system may regenerate
the carbon less frequently. Regenera-
tion must then occur at a frequency
which will not allow the criteria to be
consistently exceeded.

Approximately 40 public water sys-
tems in the United States currently
use GAC in their filter beds, principal-
ly for taste and odor control The re-
quired interim control measure is
therefore feasible and can be Installed
with minimum delay in other systems
to provide some degree of interim
public health protection.

Whether or not a system replaces its
existing filter media with GAC as an
interim control measure, by not later
than 18 months after the effective
date, the system must submit to the
State for approval its final design
plans and specifications and a con-
struction schedule for the GAC treat-
ment systems,. Finally, by not later
than 3 years after the effective date,
each system subject to the treatment
technique requirement must notify
the State that construction of the
GAC treatment system has been com-
pleted and that it is being operated to
maximize the-removal of synthetic or-
ganic chemicals in drinking water.

DESIGN CRITERIA FOR THE REQUIRED
TREATmENr TECHmQUE

The performance of a granular acti-
vated carbon (GAC) treatment system
has bpen shown to vary _considerably
with the design of the system and the
characteristics of the raw water. For a

discussion of the scientific data on
which these and the following judg-
ments are based, see the "Interim
Treatment Guide for Controlling Or-
ganic Contaminants in Drinking
Water Using Granular Activated
Carbon," incorporated by reference
herein. If inadequate contact time is
provided in the system, then removal
of organic contaminants will be less
than ideal with fresh carbon. Further,
as thd GAC remains in the treatment
system, in time its adsorptive capacity
will gradually be used up, resulting in
the breakthrough of some organic
chemicals. Finally, different types of
carbon vary in their adsorptive capac-
ity (for which no generally accepted
measurement technique exists). Thus,
the design of the system must specify
at least three factors: contact time, re-
generation frequency, and type of
carbon.

In the absence of pilot study data on
the specific water to be treated, the
performance of the GAC system will
not in general be predictable since it
can and does vary widely with the
characteristics of the raw water, par-
ticularly the types and amounts of or-
ganic chemicals present. Because of
this, it is not possible to specify maxi-
mum or minimum values for these pa-
rameters applicable to all systems in
the proposed regulations. On the
other hand, some criteria must be pro-
vided so that the requirements im-
posed on public water systems can be
adequately specified.. To deal with this problem, the regu-
lations specify three criteria which the
GAC system should be designed to
achieve." The design rof each system
should be based in part on pilot stud-
ies using the system's raw water to de-
termine the configuration which
would best satisfy the criteria in a par-
ticular situation. These criteria are:

1. The concentration in the effluent
of any of the volatile halogenated or-
ganic compounds (except for trihalo-
methanes) determinable by the purge-
ana-trap/gas chromatography method
shall not exceed 0.5 Ig/1; -

2. The removal of influent total or-
ganic carbon with fresh, activated
carbon shall be at least 50 percent;
and

3. The effluent total organic carbon
may not exceed the value with fresh
activated carbon by more than 0.5 mg/
1. Of course, the design must also
assure that the requirements specified
in the interim primary regulations are
also met, including THM concentra-
tibns, disinfectant demand and con-
centrations of other regulated chemi-
cals.

The first criterion has been chosen
because the volatile halogenated or-
ganic compounds measurable by the
purge and trap technique tend to
break through GAC earlier than
other, heavier compounds. The vola-

tile halogenated organics are common
industrial chemicals found as contami-
nants in drinking water. The presence
of these chemicals should also be In-
dicative of the presence of other po-
tentially hazardous substances which
would be more difficult to detect. In
addition, some of them, such as carbon
tetrachloride and trichloroethylene,
have been identified as carcinogens by
the National Academy of Sciences,
Thus, using these compounds as the
basis for one of the design criteria pro-
vides a margin of safety, In that It Is
unlikely that other, possibly carcino-
genic, compounds will break through
the carbon before these do. The value
of 0.5 Ag/l has been chosen as an oper-
ational value, which is above that
achievable by a system using fresh
GAC with reasonable contact times
and one which is really measured by
the stated analytical method without
excessive analytical error, thus making
the breakthrough relatively unambi-
guous. The system should be designed
so that GAC which has been used long
enough to allow these compounds to
break through consistently (3 week

,running average) should be regenerat-
ed. In most cases this is expected to
permit at least several months of oper-
ation between regenerations.

The second and third criteria are de-
signed to deal with the situation in
which a system's raw water source
may not contain significant amounts
of the volatile compounds measurable
by the first criterion. Total organic
carbon (TOO) is a measurement of all
of the organic compounds present in
the water. Because It tends to give ex-
cessive weight to naturally occurring
high molecular weight compounds
which are not believed to be hazard-
ous, it is not suitable as the sole crite-
rion for the design of a GAC system.
However, when a consistent significant
breakthrough of TOC is observed, It
could indicate that the GAC is becom-
ing saturated In its ability to remove
some of the potentially harmful syn-
thetic organic compounds and is there-
fore ready to be regenerated. The
target value of 0.5 rag/l allowable In.
crease in TOC is unambiguous analyti-
cally. The second criterion of at least
50- percent initial removal of TOC
,should be easily achievable with GAC
but is necessary to make the third cri-
terion meaningful and to assure suffi-
cient adsorptive activity of the carbon.

It should be emphasized that these
criteria should not be construed as
maximum contaminant levels In dis-
guise. Rather, they are intended to be
the objectives which the GAC treat-
ment system should be designed to.
achieve in those public water systems
subject to the treatment technique re-
quirement. Thus, for example, a
system whose raw water does not satis.
fy the first criterion Would not auto-
matically be denied a variance. More-
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over, the second and third criteria
cannot by their nature be interpreted
as MCL's. The Agency solicits com-
ments on the appropriateness of Its
approach to satisfying the required
treatment technique and on the par-
ticular criteria proposed. MCL's will
ultimately be established. in Revised
Drinking Water Regulations in accor-
dance with the SDWA for-compounds
for which monitoring is technological-
ly and economically feasible.

VARIANCES FROM THE REQUIRED
TREAmENT TECHmQuE

Although the GAC treatment tech-
nique is initially applicable to ml com-
munity water systems serving a popu-
lation of greater than 75,000 people, a
system may request a variance from

- its requirements. The system should
follow the procedures established for
requesting a variance provided in Sec-
tion 142.20 for State-issued variances
or Subpart E of Part 142 of the Imple-
mentation regulations for EPA-issued
variances.

In accordance with Section
1415(a)CB) of the Safe Drinking Water
Act (SDWA), to receive a variance, a
system must demonstrate that the
prescribed treatment technique is not
necessary to protect the health of per-
sons because its raw water source is
not -subject to, nor likely to be subject
to, - significant synthetic organic
chemical contamination. These pro-
posed regulations prescribe the dem-
onstration which a system must make
in order to satisfy the statutory re-
quirement. By the use of the variance
procedure, only those-systems whose
raw water sources warrant treatment
for synthetic organich will be required
to install granular activated carbon.
Nevertheless, each affected system has
the burden of proof in demonstrating
that its particular circumstance war-
rants the granting of a variance from
the treatment technique requirement
designed to protect the public health.

In order to be considered for a, vari-
ance, a system must'submit informa-
tion of two basic types to the appropri-
ate authority. First, the system must
provide information with respect to
those point and non-point sources of
pollution that would likely be poten-
tial sources of synthetic organic
chemical contamination for the sys-
tem's drinking water supply. This re-
quirement -was included because up-
stream polluters are considered to be
one of the most important contribu-
tors to chemical contamination of
drinking water. The identification of
these pollution sources will serve as a
significant link between drinking
water programs and programs under
the Federal Water Pollution Control
Act. Systems are thereby encouraged
as a preventive measure to look for the
sources of contamination problems
and to the'extent possible to improve

the quality of their raw water sup-
plies. To the extent feasible, systems
must provide Information with respect
to the location of the particular dis-
chargers and the characteristics of
their discharges, such as types and
concentrations of chemicals In the
normal discharges as well as the po-
tential for accidental spills. This infor-
mation is needed to give the variance-
Issuing authority the ability to assess
the likelihood that a system's raw
water supply may be contaminated by
synthetic organic chemicals on a case-
by-case basis based upon local condi-
tions.

The second type of Information
which a system requesting a variance
is required to provide Is analytical
data on the quality of the system's
raw water. As previously discussed, al-
though It Is not feasible to require sys-
tems to monitor for the presence of all
the specific synthetic organics which
may pose a potential public health

'risk to drinking water consumers, the
presence of particular compounds
which have been Identified and which
are known to present significant
health problems is deemed to be a rea-
sonable surrogate indicator of the
presence of other potentially harmful
contaminants. Varance-issuing au-
thorities are therefore required to uti-
lize the data provided by the variance-
seeker on the presence of chemical In-
dicators in Table I as well as any other
available information In making the
determination of the appropriateness
of Issuing a variance in a given situa-
tion.

As a guide to the varlance-Issuing
authorities, the following list of
chemical indicators (Table I) of indus-
trial contamination has been prepared.
This list includes compounds which
have been found in drinking water
supplies and for which there Is suspi-
cion or confirmation of adverse health
effects. This list is derived from the
report of the National Academy of Sci-
ences, "Drinking Water and Health"
and from EPA's list of 129 priority pol-
lutants in effluent discharges. For con-
venience it is divided into general
classes of organic compounds as these
are easier to discuss because of their
chemical similarities. This list Is in-
tended to serve as a guide for the pur-
pose of aiding in the determination for
the granting variances. Testing for
these compounds is feasible and their
presence would be indicative of chemi-
cal pollution and therefore of the fact
that the particular water source Is vul-
nerable to synthetic chemical contami-
nation. Obviously many other chemi-
cals besides those listed could be pre-
sent. Therefore, the list does not com-
prise all possible pollutant chemicals
but is intended as a surrogate for the
possible presence of many other
chemicals for which analysis would be
technically as well as economically in-

feasible. This list may be modified as
additional Information is gathered.

TA= L-Cli ical indicators of industrial
contamination

L Aliphatic halogenated hydrocarbons-
Methane derftative." Dichloromethane

trtchloroiluoromethane,
dlchlorodfluormethane, and carbon tet-
rachloride

Ethane derivatires: 1.1 dichloroethane, 1,2
dichloroetbane; hexachloroethane; 1,1,1-
trichoroethane, 1,1,2-trlchloroethane;
1,1.2,2-tetrachloroethane

Unsaturated hydocarons.- TrIchloroethy-
lene, tetrachloroethylene, vinyl chlo-
ride, 1.1-dcbloroethene; 12-dichloroeth-
ene; 1,3-dlchloropropene; hexachlorobu-
tadlene; 2-chlorovinyl ether

Other haZogenated compounds.: I2-dicblor-
opropane, bis (2-chloroethyD ether, bis
(2-chlorolsopropyl) ether

IL Cyclic altphatic compounds:
Chor-nated hydrocarbon" Lindane and

BHC. Kepone toxaphene
Cyclodienes. Hexachlorocyclopentadlene

aldrin, dieldrin, chlordane, heptachlor.
heptachlor epoxide, endrin

IlL Aromatic hydrocarbons." 3,4-benzofluor-
anthene; benzo (k) fluoranthene; 1,12-
benzoperylene; fluoranthene, indeno
(1,2,3.-cd) pyrene and benzo(a)pyrene

Benzenes:Benzene, toluene, exylenes, eth-
ylbenzene, propylbenzene, styrene

Halogenated aromalicz: Chlorinated
naphthalenes, chlorobenzene, dichloro-
benzenes. trichlorobenzenes, polychlor-
mnated blphenyls, bromobenzene, DDT,
DDE DDD, chlorophenols, pentachloro-
phenol, 4-bromophenylphenyl ether; 4-
chlorophenylphenyl ether, hexachIoro-
benzene

Other aromatic hydrocarbons: Nltroben-
zene, dinltrotoluene, phthalate esters.
strazine

The proposed regulations further
provide the variance-issuing authority
with the flexibility to require submis-
sion of such other information as it
may deem necessary in determining
whether a variance is warranted. All
Information available to the variance-
issuer should be taken Into consider-
ation, including such information
which It may have in Its possession
with respect to other regulatory pro-
grams, under the FWCPA, such as
through the NPDES permit program,
and the Section 208 plan program.
Comments are solicited from the
public as to the reasonableness of re-
quiring the submission of these types
of Information as the basis for grant-
ing or denying variances from the
treatment technique requirement.

The Agency expects that particular
sources of drinking water are less
likely to be subject to contamination
by synthetic organic chemicals. These
include systems whose raw water
sources consist exclusively of water
from deep ground aquifers, protected
watersheds such as upland reservoirs,
the Great Lakes where substantial di-
lution is known to take place, or water
purchased from a supplier of water
which is treating Its water using
granular activated carbon, because the
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likelihood of potential synthetic or-
ganic chemical contamination of these
sources is Smaller. These systems are
exjected to receive variances relative-
ly easily. Nevertheless, variance-issu-
ing authorities are precluded from
granting a variance if based on other
information, it finds that significant
contamination exists which requires
the system to comply with the treat-
ment technique to protect the public
health from the adverse effects of syn-
thetic organic chemicals. Comments
are solicited as to the Agency's as-
sumption that these raw water sources
of drinking water are not likely to be
subject to contamination and whether
they may warrant the imposition of
less stringent requirements for being
granted a variance.

In addition to a variance based on
water quality considerations and the
need for the designated treatment to
be installed, Section 1415(a)(3) of the
SDWA also allows variances to be
granted by EPA upon, a showing that
an alternative treatment not included
in the treatment requirement is at
least as efficient in lowering the level
of contaminants being controlled.
Comment is also requested on other
treatments which would be equivalent
to GAC for organics control.

EcoN oMIc IMPACT

The proposed regulation for the con-
trol of synthetic organics in drinking
water Is a treatment technique re-.
quirement. It specifies the use of
granular activated carbon for commu-
nity water supplies which are suscepti-
ble to contamination by synthetic or-
ganic compounds. In its proposed form
it will initially apply only to systems
serving resident populations over
75,000.

It is expected that most community'
water systems affected by this regula-
tion will incorporate granular activat-
ed carbon into their treatment trains
by construction of post-filtration con-
tractors for the carbon. A typical plant
serving 280,000 persons in 1981 (pro-
ducing 50 MGD) would have 10 to 20
contactors depending on the required
empty bed contact time (expected to
range from nine to eighteen minutes),
to achieve the specified operating cri-
terla.

On-site regeneration of the spent
carbon is anticipated through the use
of furnaces constructed especially for
this purpose. Regeneration frequen-
cies will vary from site to site depend-
Ing upon raw water quality and other
factors, but should generally be be-
tween two and six months.

These variations in the use of GAC-
contact time and regeneration fre-
quency-result in large ranges in the
possible costs. Contact time affects
almost all in the capital expenditures

almost linearly-a doubling requires
twice as many contactors, twice the
initial carbon fill, aid twice the fur-
nace capacity for regeneration. Differ-
ent frequencies of regeneration, on the
other hand, affect only the furnace ca-
pacity and operating costs, not the
other capital improvements.

In addition to the treatment costs
for the individual water systems, the
other major factor determining the
national cost totals is the estimated
number of systems likely to be re-
quired by the regulation to aid treat-
ment. EPA has reviewed monitoring
data and the inventory of community
water systems and has estimated that
approximately 50 systems would be
impacted by the proposed regulation
on synthetic organics. These systems
constitute about one-eighth of all
water systems serving over 75,000 per-
sons and one-fourth of systems in this
size capacity with surface water
sources.

The national costs of applying
granular activated carbon to these 50
systems are shown in Table II below.
These costs do not include systems af-
fected by only the THM regulation.

TABLE II-Annual national costs of GAC
treatment requirement

Ia millions of 1976 dollars]

Regeneration frequency

6imo 2 mo

Contact time ........ ... 9 min 18 min 9 min 18 min

CAPITAL EXPENDITURES

Population served
75,000 to 100,000 ....... 31 54 44 76
100,000 to I million.- 157 288 197 360
Over 1 million ........ 37 68 45 83

Total.............. •225 410 286 519

ANNUAL O&M EXPENSES

Population served
75,000 to 100,000.... 3 5 5 9
100,000 to 1 million... 12 23 24 43
Over 1 million......... 5 9 9 17

Total............. 20 37 38 69

ANNUAL REVENUE REQUIREMENTS

Population served
75.000 to 100.000.. 5 9 9 15
100,000 to 1 million- 26 47 40 74
Over 1 million. 8 15 13 24

Total....... 39 71 62 113

The aggregate national costs for the
proposed treatment requirement range
as follows:

Capital expenditures will be In the range
of $225 to $286 million if an average nine

minute contact time will be adequate to
achieve the desired organics removal levels.
If contact times have to increase to the
point where they average 18 minutes na-
tionally, then the capital expenditures
would be $410 to $519 million.

Operation and maintenance expenses are
more dependent upon regeneration frequen-
cy than contact time. The national range of
of O&M expenses will be $20 to $37 million
if an average regeneration frequency of six
months will be adequate to achieve the dc-
sired performance. However, if the average
has to be as low as two months then the
O&M expenses would be $38 to $69 million
per year.

Annual revenue requirements reflect both
sets of uncertainties and fall in three gener-
al positions under the range of assumptions
shown. Under the best conditions they
couldtotal $39 million per year for the 50
systems. Under the least favorable assump-
tions they could be as high as $113 million,
However, If either one of the key operating
characteristics, contact time or regeneration
frequency, turned out favorably and the
other did not, then revenues would total $03
to $71 million per year.
These costs would ultimately be borne
by the utilities' customers and reflect-
ed in their water bills.

The cost per capita shown In Table
ITT is simply the total annual revenue
requirement divided by the population
served by the water system. It pro-
vides a measure of the cost of this
form of health protection and is an
upper bound on the possible cost to In-
dividual consumers if no cost were al-
located to non-resident customers. By
this measure, the utilization of GAC

.treatment will result In cost of ap-
proximately $2 to $4 per capita under
the most favorable conditions and $7
to $11 capita under the least favorable
conditions.

TaBLE III.-Annual per capita and customer
costs of GAC, 1981 individual water systems

(In 1976 dollars]

Regeneration frequency

6 no 2 mo

Contact time ............... 9 min 18 ain 9 ain 18 rmin

ANNUAL COSTS PER CAPITA

Population served
'15.000 to 100,000-..... 3.80 8.70 8.30 11.00
100,000 to 1 million .... 3.10 5.60 4.80 8.70
Over I million ............. 2.20 4.00 3.60 0.60

ANNUAL RESIDENTAL CUSTOMER B=IL
IMPACT*

Population served
75,00 to 100.000... 5.70 10.00 9.50 10.50
100.000 to 1 millon._ 4.70 8.40 7.20 13,10
Over 1 million ...... 2.90 5.30 4.80 8.80

Por a family of 3.

Actually, the Increase in water rates
will usually be less than this per
capita cost because some of the costs
will be borne by non-residential cus-

FEDERAL REGISTER, VOL 43, NO. 28-THURSDAY, FEBRUARY 9, 1978

5774

HeinOnline



PROPOSED RULES

tomers of the water system. The other
set of figures in the table is an esti-
mate of the likely increase in annual
water rates for an average family of
three, assuming that non-residential
customers pick up the same propor-
tion of GAC costs that they do of
other system costs. On this basis, the
GAC treatments will result in annual
increased water bills of approximately
$3 to $6 per family under the best con-
ditions shown and $9 to $17 per family
under the worst conditions shown.
Those figures would be equivalent to
increased residental water charges of
3¢ to 7¢ and 10€-19€ per thousand gal-
lons consumed, respectively.

The interim control measure re-
quires systems which are susceptible
to synthetic organic chemical contami-
nation to replace the sand or other
media In the existing filter bed with
IGAC, while-the comprehensive treat-
ment system is being designed and
constructed.

The incremental per capita costs of
an interim requirement to use GAC in
existing filters are dependent upon
the regeneration frequency and the
use of- on-site regeneration facilities.
The annual per capita, costs, for an
average system serving 280,000 people
(50 MGD) are $1.70 for 12-month re-
generation and $3.30 for 6-month re-
generation where on-site regeneration
is not available. With 5n-site regenera-
tion the costs are $1.10 and $1.50 per
capita. -I

COMBINM COSTS OF TmIE[ALoMErHANE
AND SYNTHEIc ORGANIcs REGULATIONS

The two- proposed regulations have
each been evaluated separately in
terms of economic impacts on the
country, individual systems, and cus-
tomers. The impact of -the proposed
trihalomethane regulation was as-
sessed in the August 1977 report re-
ferred to earlier and discussed earlier
in this preamble. The impact of the
proposed treatment requirement was
described briefly in the preceding sec-
tion, and in detail in the report enti-
tled: "Economic Analysis of Proposed
Regulations on Organic Contaminants
in- Drinking Water," by Temple,
Barker and Sloan, Inc., December 13,
1977.

The majority of the systems impact-
ed by these regulations are expected
to be affected by only one of them.

For those systems and their custom-
ers, the costs of compliance will simply
be the costs which are described In the
appropriate individual analysis.

A small number of systems, approxi-
mately 15, are expected to be both of
the regulations as shown in Table IV.
Since the costs for these systems have
been included in both of the separate
cost analyses, the combined costs of
the two regulations are less than the
sum of the individual costs.

For those systems affected by both

regulations, the choice of compliance
method will be constrained to the use
of granular activated carbon, and the
operating parameters of contact time
and regeneration frequency will have
to be designed to achieve both sets of
requirements. Accordingly, some indi-
vidual systems may be forced to oper-
ate with longer contact times or more
frequent regeneration than would -be
possible if affected by only one regula-
tion. though all are expected to fall
within ranges described in the previ-
ous chapter.

TAE IV.-Estimatcd number of sstems affected by both proposed regulations

Regulation

Treatment Total
TEM only requirement Both systems

only affected

Total number of systems affected_______________ 71 35 15 121
Number of systems using GAC_ 11-23 35 15 61-78

In combination, the two regulations
are expected to require between 61
and 78 large water systems to utilize
granular activated carbon or an equiv-
alent treatment. Of that number 11 to
28 systems will install carbon treat-
ment solely to comply with the triha-

lomethane regulation, 35 will Install it
solely to meet the treatment require-
ment, and 15, as noted above will use it
to meet both requirements.,

The national costs of the combined
regulations are shown in Table V
below.

TABLE V.-National combined costs THM and treatment requirement regulations
EMllllons of 1678 dollars]

Resulatian

Treatment
'I"M only requirement Both Total costs

only

LOW cost assumptions
Capital expenditures $88 $155 $70 $291
O/M Expenses 14 14 6 34
Annual revenues 18 27 12 57

Mid-cost assumptions'
Capital expenditures -.- lea 198 88 352-45
O/ expens 14-23 26 12 52-61
Annual revenues- 18-32 43 19 80-94

High-cost assumptions,
Capital expenditures 18 359 160 885
0/M expenses 23 48 21 92
Annual revenues 32 "8 35 145

*See text for explanation of assumptions.

The national costs may vary signifi-
cantly depending upon the local condi-
tions which prevail at the systems af-
fected by the regulations. The table
presents -costs for three different sets
of assumption:

'The range associated with the tribalo-
methane regulation shown in this and later
tables reflects uncertainty on the propor-
tion of affected systems which will utilize
carbon, ranging from a low of 30 percent to
a high of 50 percenL
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Low cost assumptions, which project that
only 11 systems would add GAC treatment
under the trihalomethane regulation alone
and that the treatment requirement could
be satisfied with 9 minute contact time and
6 month carbon regeneration.

Mid cost assumptions, which show a range
of 11 to 28 systems which, will add carbon
under the trihalomethane regulation alone
and which assume that the regeneration
frequency would be shortened to 2 months
with 9 minute contact time.

High cost assumptions, which project that
28 systems would add carbon under the tri-
halomethane regulation alone and that the
regeneration frequency would be reduced to-
2 months and the contact time would be in-
creased to 18 minutes.

The total national capital expendi-
tures required for these combined reg-
ulations is estimated to be $291 million
under the low-cost assumptions, $352
to $452 million under the mid-cost as-
sumptions. The aggregate operations
and maintenance expenses are esti-
mated to range from $34 million to $92
million under these various assump-
tions, and $685 million under the high-
cost assumptions. The annual rev-
enues required to cover the capital and
operating expenses for those 121 af-
fected systems are projected to be $57
million under the low-cost assump-
tions, $80 to $94 million for the mid-
cost case, and $145 million for the
high-cost case.
.The per capita and per customer

costs of a specific treatment at the in-

dividual systems level, of course, will
be no different than the costs shown
under the individual regulation analy-
ses.

DEMANw ON SUPPLYING INDUSTRIES

The treatments required by both the
THM and the synthetic organics regu-
lations will result in large increases in
the demand for GAC and for regenera-
tion furnaces. The demand for.GAC as
initial fill 'will be determined by the
number of systems adding GAC treat-
ment and the contact time required.
The annual replacement of GAC lost
in the regeneration process will be set
by the frequency of regeneration.

Each water system adding GAC
treatment is likely to purchase a re-
generation furnace, the size of which
will vary according to the quantity of
carbon the system plans to regenerate.
For the' largest systems, generally
those serving more than 1 million
people, the purchase of more than one
furnace would be required. Systems
with multiple treatment plants would
also generally be expected to purchase
two or more furnaces.

Table VI estimates the quantity of
carbon, both as initial fill and annual
replacement, which will likely result
from the combfned THM and treat-
ment regulations. The three rows of
this table represent the low-cost and
high-cost assumptions discussed in the
previous chapter.

TA.u VI.-Demand on supplying industries of the combined regulations

Number of
systems Expected

selecting Demand for GAC demand for
GAC" (millions of pounds) furnaces

Initial fills Annual
replacement-

Low-cost assumptions ............ 61 112 26 64-80
Mid-cost assumptions .......... ...... 61-78 112-134 47-56 64-97
High-cost assumptions.. 78 211 89 81-100

'Assumes 22,600 lbs. of GAC per MOD for 9-minute contact time and 45,200 lbs. of GAC for 18-minute
contact time. 1

'Based on 7 pct. losses per regeneration cycle.

The demand for both GAC and re-
generation furnaces generated by the
proposed regulations is within the ca-
pacity of the respective industries.
The activated carbon industry was re-
ported to have an unutilized annual
production of some 100 million pounds
of 'GAC in mid-1976. Since that time,
one firm 1has announced plans to add
new capacity for GAC production. The
industry's expanded capacity appears
likely to exceed anticipated demand
(excluding new uses for drinking water
treatment) by the same 100 -million
pound level until 1980. Hence, the in-
dustry is capable of supplying the 112
to 211 million pounds of GAC needed
by the affected water utilities over the
next three years. It should be noted,
however, that the highest estimate of

211 million pounds corresponding to
the high-cost assumptions that would
require full use of the industry's ca-
pacity for more than two years and
could only be supplied within that
time frame with advance planning and
contracting and in the absence of large
competing demands. In the longer per-
spective, beyond the initial require-
ment of this regulation in its first two
or three years, the carbon industry
has- indicated an intent to expand Its
capacity to whatever level is required
to supply the recurring annual vol-
umes of carbon needed by the water
supply industry.

The regeneration furnaces needed
by the utilities adding GAC could be
supplied by the furnace manufactur-
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ers over a three-year time period.
Multi-hearth furnace producers have
estimated that their collective capaci-
ties could be increased by as many as
100 furnaces annually. Rotary kilns,
infra-red electric furnances, and flui-
dized bed furnaces also could be made
available to water utility customers.
The design and installation of reacti-
vation furnaces, particularly multi-
hearth furnaces, requires some 18
months of lead-time, though this time
frame might be reduced by the avail-
ability of pre-engineered designs in
the future.

Fuel use by regeneration furnaces
ranges widely by furnace type, size,
and rate of utilization. Using 3700 Btu
per pound of GAC regenerated as an
estimated midpoint of this range,
annual fuel consumption under the
mid-cost assumptions reviewed earlier
would be from 2.5 to 3.0 trillion Btu.
This converts to 426 to 510 thousand
barrels of distillate fuel oil or 2.5 to 3.0
BCF (billion cubic feet) of natural gas.
On a national basis, these are relative-
ly small quantities. If fuel oil were
"used exclusively, -demand would equal
approximately 0.04 percent of 1976 do-
mestic distillate fuel oil demand or less
than 0.01 percent of domestic crude oil
demand. If natural gas were used,
demand would be between 0.01 and
0.02 percent-of 1976 domestic produc-
tion.

The furnaces used for regeneration
would need to be equipped with after
burner and scrubber equipment to
meet air pollution standards. This
equipment is available and effective in
reducing emissions to required levels.
Its costs have been included in the
capital and operating costs for regen-
eration furnaces and incorporated in
the above figures.

Neither an environmental impact
statement (EIS) nor an inflationary
impact statement (IIS) was prepared
in conjunction with the proposal of
these regulations. However, this pro-
posed regulation, including the sup-
porting documentation incorporated
by reference herein, provides informa-
tion fundamentally equivalent to that
which would be provided through an
EIS and IIS. Therefore it has not been
deemed necessary to prepare the
formal EIS and IIS with respect to
these regulations.

Dated: January 26, 1978.
DOUGLAS COS=a,

Administrator.
Accordingly, Part 141, Chapter 40 of

the Code of Federal Regulations is
hereby proposed to be amended as fol-
lows:

1. By amending § 141.2 to include the
following new paragraphs (p) through
Is):

§ 141.2 Definitions.
* * a a *

(p) "Halogen!' means one of the
chemical elements chlorine, bromine
or iodine.

(q) "Trihalomethane" (THf) means
one of the family of organic com-
pounds, named as derivatives of meth-
ane, wherein three of the four hydro-
gen atoms in methane are each subst-
tuted by a halogen atom in the molec-
ular structure,

(r) "Total trihalomethanes"
(TTHM) means the sum of the con-
centrations in milligrams per liter of
the trihalomethane compounds (trich-
loromethane, dibromochloromethane,
bromodichoromethane and tribromo-
methane, rounded to two significant
figures).

(s) "Disinfectant" means any sub-
stance added to water in any part of
the treatment or distribution process,
that is intended to kill or inactivate
pathogenic microorganisms.

2. By revising § 141.6 to read as fol-
lows:

§ 141.6 Effective dates,
(a) Except as limited by paragraphs

(b) and (c) the regulations set forth in
this part shall take effect on June 24,
1977.

(b) The regulations for trlhalometh-
anes set forth in § 141.12(c) and the re-
quirements of § 141.21 (j) and (W) shall
take effect 18 months after the date of
promulgation of those regulations.
The sampling and analytical require-
ments under § 141.21(1) and 141.24 (g)
through (j) shall take effect 3 months
after the date of promulgation. Sam-
pling and analysis requirements under
§ 141.25(b) shall take effect 6 months
after promulgation.

(c) The treatment technique require-
ments of Subpart F of this Part shall
take 18 months after the date of Pro-
mulgation of that subpart.

3. By revising the introductory para-
graph and adding a new paragraph (c)
in § 141.12 to read as follows

§ 141.12 Maximum contaminant levels for
organic chemicals,

The following are the maximum con-
taminant levels for organic chemicals.
The maxinium contaminant levels for
organic chemicals apply only to com-
munity water systems.

The maximum contaminant level for
total trihalomethanes applies only to
community water systems which serve
a population of greater than 75,000 In-
dividuals and which add a disinfectant
to the water in any part of the drink-
ing water treatment process. Compli-
ance with maximum contaminant
levels for organic chemicals is calculat-
ed pursuant to § 141.24.

(c) Total trlhalomethanes Ethe sum
of the 0.10 mg/1 concentrations of
bromodichloromethane, dibromochlo-

romethane, tribromomethane (bromo-
form) and trichloromethane (chloro-
form)J

4. By amending § 141.21 to include
the following new paragraphs (I). (j)
and (k).

§ 141.21 Microbiological contaminant
sampling and analytical requirements.

a a a a

(1) Whenever a community water
system, in order to achieve compliance
with § 141.12(c), makes any modifica-
tion to existing disinfection practice,
monitoring for the presence of general
bacterial populations (in addition to
the coliform analyses required by
§§ 141.14 and 141.21) shall be per-
formed -on finished water at the treat-
ment plant and in the distribution
system to ensure that no degradation
In bacteriological quality of the water
has or is likely to occur as the result of
such modification. These analyses
shall be performed using the Standard
Plate Count (SPC) method in conjunc-
tion with the coliform analyses. (Stan-
dard Methods, 14th Ed., pp. 908-913).
An appropriate number of SPC analy-
ses as determined by the State shall be
performed at least daily for at least
one month prior to and for six months
subsequent to the modifications. Any
significant degradation of water qual-
ity (beyond normal ranges) shall be
corrected immediately and shall be re-
ported to the State.

Ci) Chlorine dioxide may be used as a
primary disinfectant provided that the
total quantity which is added to drink-
ing water during the treatment pro-
cess shall not exceed one milligram of
chlorine dioxide per liter of water.

(k) Chloramines shall not be utilized
as the primary disinfectant in drinking
water. Chloramines may be added for
the purpose of maintenance of an
active chlorine residual inthe distnbu-
tion system only to water that already
meets primary drinking water regula-
tions.

5. By revising the title, paragraph
(a) introductory text and paragraph
(b) of § 141.24 to read as follows:.

§ 14L24 Organic chemical other than total
trlhalomethanes sampling and analyt-
ical requirements.

(a) An analysis of substances for the
purpose of determining compliance
with § 141.12(a) and § 141.12(b) shall
be made as follows:

(b) If the result of an analysis made
pursuant to paragraph (a) of this ec-
tion indicates that the level of any
contaminant listed in § 141.24 (a) and
(b) exceeds the maximum contami-
nant level, the supplier of water shall
report to the State within 7 days and
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initiate three additional analyses
within one month.

6. By revising § 141.25 to read as fol-
lows:

§ 141.25 Total trihalomethanes sampling
and analytical requirements.

(a) Community, water systems which
serve a population of greater than
75,000 individuals and which add a dis-
infectant to the water in any part on
the drinking water treatment process
shall analyze for trihalomethanes at
quarterly intervals. Such analyses
shall begin not later than three
months after the date of promulgition-
of this regulation. Each analysis shall
be based on samples collected at a rep-
resentative entry point(s) to the water
distribution system and at points
throughout the distribution systems,
including samples collected at the ex-
treme ends of the distribution system.
Each quarterly analysis shall be per-
formed on at least five such samples
collected on the same day and the re-
sults shall be arithmetically averaged
and reported to the State and 'EPA
within 30 days. No more than 20 per-
cent of the samples shall be taken at
the entry point(s) and at least 20 per-
cent of the samples shall be taken at
the extreme ends of the distribution
system. The remaining 60' percent
shall be at locations in the distribution
system representative of the popula-
tion being served. (All samples collect-
ed according to the above the formula
shall be used in the computation of
the average, unless the analytical re--
suits are invalidated for technical rea-
sons. Analyses should be conducted in
accordance with the methods listed in
paragraph (d) betow.

(b) Community water systems which
serve a population of between 10,000
and 75,000 individuals and thich add a
disinfectant to the water in any part
of the drinking water treatment pro-
cess shall analyze for trihalomethanes
at quarterly intervals. Such analyses
shall begin hot later than six months
after the date of promulgation of this
regulation and shall continue there-
after for one year. The quarterly anal-
yses shall be performed on at least two
water samples collected at the entry
point to the water distribution system
at the same time; one water sample
shall be dechlorinated upon collection,
while the other shall be retained 7
days at a temperature not less than
25* C without being decholrinated to
permit the trihalomethane reaction to
proceed to completion, prior, to analy-
sis. Analyses shall be conducted in ac-
cordance with methods listed in para-
graph (d) below, and trihalomethane
concentrations shall be reported to the
State and to EPA within 30 days.

(c) Compliance with - Section
141.12(c) shall be determined on a run-

ning annual average of quarterly sam-
ples collected as prescribed in para-
graph (a) of this section.If the aver-
age of quafterly samples covering any
12 month period exceeds the Maxi-
mum Contaminant Level, the supplier
of water shall report to the State pur-
suant to Section 141.31 and notify the
public pursuant to Section 141.32.
Monitoring after public notification
shall be at a frequency designated by
the State and shall continue until a
monitoring schedule as a condition to
variance, exemption or enforcement
action shall become effective.

(d) Sampling and analyses made pur-
suant to this section shall be conduct-
ed by one of the following procedures:

1. "The Analysis of Trihalomethanes In
Finished Waters by the Purge and Trap
Method" EMSL, EPA, Cincinnati, Ohio,
September 8, 1977.

2. "The Analysis of Trihalomethanes in
Drinking Water by Itquid/Liquld Extrac-
tion," EMSL, EPA, Cincinnati. Ohio, Sep-
tember 9, 1977. Unless otherwise indicated,
samples shall be dechlorinated upon collec-
tion to prevent further production of triha-
lomethanes, according to the procedures de-
scribed in the above two methods.

(e) The sampling frequencies re-
quired by this section may be reduced
by the State to not less than one sam-
pling every six months based upon the
data from at least 1 year of compli-
ance monitoring, upon a determina-
tion by the State that local conditions
are such that trihalomethane concen-
trations could not approach or exceed
the maximum contaminant level. A
change in the source of water or treat-
ment program shall reinstate the ap-
plicable sampling requirements of this
section.

7. By adding a new Subpart F and
appendix as follows:

Subpart F-Treafment Techniques for Synthetic
Organic Chamikatz

Sec.
141.51 Scope and purpose.
141.52 Specialized definitions.
141.53 Treatment techniques for synthetic

organic chemicals.
141.54 Variance from treatment technique.
141.55 Analytical methods.

Appza in Chemical Indicators of Indus-
trial Contamination.

Subpart F-Treatment Techniques for Synthetic
Organic Chemicals

§ 141.51 Scope and purpose.

(a) The provisions of this subpart
shall apply to each public water.
system which regularly serves a popu-
lation of greater than 75,000 individ-
uals and which is not granted a vari-
ance under § 141.54 of this subpart.

(b) The treatment technique pre-
scribed by this subpart shall be de-
signed, constructed and operated to
minimize the presence of synthetic or-
ganic chemicals in drinking water.

§ 141.52 Specialized definitions,
As used in this subpart, and except

as otherwise specifically provided:
(a) "Treatment technique" means a

requirement of the national primary
drinking water regulations which
sjbecifies for a contaminant or group of
contaminants the treatment
practice(s) known to the Administra-
tor which leads to a reduction in the
level of such contaminant(s) sufficient
to satisfy the requirements of Section
1414 of the Act.

(b) "Synthetic organic chemical"
means an organic chemical introduced
into surface or ground water sources
of drinking water as a result of Indus-
trial, agricultural, or other human ac-
tivities. For the purpose of this sub-
part, synthetic organic chemicals are
distinguished from those organic
chemicals naturally occurring in the
environment or introduced into drink-
ing water as a by-product of water
treatment processes.

(c) "Regeneration frequency" or "re-
activation frequency" means the aver-
age length of time that a given
amount of granular activated carbon
remains in a water treatment system
before being regenerated (thermally
reactivated) to a fresh state.

(d) "Granular activated carbon"
means organic material which has
been dehydrated and carbonized fol-
lowed by activation at a temperature
between 750 and 950 degrees in stream
or carbon dioxide producing an interal
porous particle structure. The total
surface area of granular activated
carbon is usually around 1,000 square
meters per gram.

(e) "Contact time" means the length
of time that is required for water to
pass through an adsorption column,
assuming that all the liquid passes
through at the same velocity. It Is
equal to the volume of the empty bed
divided by the flow rate.

§ 141.53 Treatment techniques for synthet-
ic organic chemicals.

(a) Each public water system subject
to this subpart is required to design,
construct and operate a treatment
system using granular activated
carbon to reduce the level of synthetic
organic chemicals In the finished
drinking water to the maximum
extent feasible not later than three
and one-half years after the effective
ilate of this regulation.

(b) The design of a granular activat-
ed carbon treatment system, installed
and operated pursuant to paragraph
(a) above, including specification of
type of carbon, contact time, and re-
generation frequency, shall be in ac-
cordance with reasonable engineering
practice. In order to assure that ade-
quate co'tact time is provided for the
removal of a broad spectrum of syn-
thetic organic chemicals and that re.
generation of replacement of the
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carbon is frequent enough to prevent
saturation, the system shall be de-
signed to consistently achieve, to the
extent feasible, all of the following cri-
teria, as determined by a running aver-
age of 3 consecutive weekly analyses.

(1) The concentration in the effluent
of any of the volatile halogenated or-
ganic compounds (except for the tri-
halomethanes) determinable by the
purge-and-trap gas chromatography
method (as specified in Section 141.55)
shall not exceed 0.5 pg/l;

(2) The removal of influent total or-
ganic carbon with fresh granular acti-
vated carbon shall be greater than
fifty percent percent; and

(3) The effluent total organic carbon
shall not exceed the values with fresh
granular activated carbon by more
than 0.5 mg/1.

(c) Each public water system subject
to this subpart shall further comply
with the following intermediate re-
quirements:

(1) A public water system desiring a
variance shall submit the request for
variance by not later than the effec-
tive date.

(2) By not later than six months
after the effective date of this regula-
tion, submit to the State for approval,
the design specifications for the treat-
ment system using activated carbon to
satisfy the criteria specified in para-
graph (b) of this section. Such plans
and specifications shall have been
based on pilot studies performed using
as influent the system's actual raw
water or water of reasonably similar
quality.

(3) By not later than eighteen
months after the effective date of this
regulation, submit to the State for ap-
proval, the final design plans and
specifications and construction sched-
ule for the treatment system using
granular activated carbon.

(4) By not later than three and one-
half years after the effective date of
this regulation, notify the State that
construction has been completed and
that the treatment system using
granular activated carbon is in oper-
ation in compliance with paragraphs
(a) and (b) of this section.

(d) Unless the State determines that
a public water system meets the condi-
tions specified in paragraph (e) of this
section, each public water system sub-
ject to this subpart shall replace the
existing filter media in its treatment
process with granular activated carbon
by not later than twelve months after
the effective date of this regulation
This carbon shall be replaced or regen-
erated once every six months, unless
monitoring data shows that the design
criteria specified in paragraph (b) of
this section will not be exceeded for a
longer period of time, whereupon the
carbon shall be replaced or regenerat-
ed at that time.

(e) A State may waive the require-
ments of paragraph (d) of this section

if 'It finds that a public water system
has adequately demonstrated that the
failure to replace the existing filter
media with granular activated carbon
will not result in an unreasonable risk
to health and that either.

(1) The system will comply with the
requirements of paragraph (a) of this
section by not later than 24 months
after the effective date of this regula-
tion; or

(2) Because of compelling physical
circumstances, the cost to the system
of replacing the existing filter media
with granular activated carbon is un-
reasonably high when viewed In light
of the accompanying reducation In, the
level of synthetic organic chemicals
that would be achieved.

(3) After the treatment system is In
operation each public water system
subject as this subpart shall submit to
the State such other information as It
may reasonably require to assure that
the treatment system using granular
activated carbon is being operated to
achieve the criteria specified In para-
graph (b) of this section to the maxi-
mum extent feasible.

§141.54 Variance from treatment tech.
nique.

(a) Any public water system subject
to this subpart may request a variance
from a prescribed treatment technique
from the State in accordance with Sec-
tion 1415(a)(1)(B) of the Act and 40
CFR 142.20 or 142.40, whichever is ap-
plicable upon making the requisite
showing contained In paragraphs (c),
(d), and (e) of this section.

(b) If, based on consideration of all
available information, including Infor-
mation provided In accordance with
subsections (c), (d), and (e), and, to the
extent feasible, information developed
pursuant to Sections 208, 303(e), and
402 of the Federal Water Pollution
Control Act, as amended, the State de-
termines that the public water sys-
tem's raw water sources are not sub-
Ject to significant contamination from
synthetic organic chemicals and that
the treatment technique is not neces-
sary to protect the health of persons
from adverse effects of such chemi-
cals, it may grant a variance in accor-
dance with 40 CFR 142.20 or 142.40,
whichever is applicable.

(c) In the absence of information to
the contrary, the State may make the
finding required in paragraph (b)
above and grant a variance to a public
water system upon a demonstration
that all of.the system's raw water is
drawn from one or more of the follow-
ing types of sources:

(1) Deep ground water;,
(2) Watersheds protected from man-

made pollution;
(3) The Great Lakes;
(4) Water purchased from a supplier

subject to this subpart who has com--
plied With the requirements of this
subpart,

(d) Nothwithstanding paragraph -c)
of this section, the State may require
a public water system whose raw water
is of the type listed In (cl)-4) to pro-
vide such additional information and
to perform analyses of raw water and
finished water as It deems necessary to
make a determination as to whether to
grant or deny a variance in accordance
with paragraph (b) of this section.

(e) If any of a public water system's
raw water sources is not of a type
listed in paragraph McXI)-(4) of this
section, the public water system shall
submit to the State the following in-
formation as part of its request for a
variance:

(1) Characterization, to the extent
feasible, of both point and non-point
source discharges of pollutants which
are likely to be potential sources of
synthetic organic chemical contamina-
tion of the system's raw water source
This may include the volume of efflu-
ent discharge, frequency of discharge,
and chemical concentration in the dis-
charge and likelihood of chemical
spills contaminating the drinking
water source.

(2) The results of analyses per-
formed in accordance with § 141.55 on
samples of the raw water In the imme-
diate area of all raw water intakes of
the affected system for the chemicals
listed In Appendix A. The analytical
results, including gas chromatograms,
of not less than four samples taken at
least 30 days apart shall be provided.

(3) Such other Information or data
otherwise required by the State in
order to assess the likely presence of
synthetic organic chemicals in the sys-
tem's raw water source.

D The State shall require, as a con-
dition of any variance granted pursu-
ant to this section, that:

(1) The public water system prompt-
ly report to the State any known cir-
cumstance which would significantly
change the vulnerability of the sys-
tem's raw water sources to contamina-
tion by synthetic organic chemicals;
and,

(2) The public water system submit
an updated report to the State at least
annually concerning the information
which was submitted as part of the
system's request for variance under
paragraphs (c), (d) or Ce) of this sec-
tion.

(g) Pursuant to Section 1415(aX3) of
the Act, the Administrator may grant
a varIance to the treatment technique
specified in this subpart upon a show-
ing by any person that an alternative
treatment technique is at least as effi-
cient in lowering the levels of a broad
spectrum of synthetic organic chemi-
cals as that specified In this subpart. A
variance under this paragraph shall be
conditioned on the use of the alterna-
tive treatment technique which is the
basis for the variance.
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§ 141.55 Analytical methods.
(a) Analysis pursuant to § 141.53(b)

and § 141.54(e)(2) shall be conducted
according to the following methods:

(1) "The Analysis of Trihalometh-
anes in Finished Waters by the Purge
and Trap Method," Environmental
Monitoring and 'Support Laboratory,
EPA, Cincinnati, Ohio, September 9,
1977.

(2) "The Analysis of Trihalometh-
anes in .Drinking Water by Liquid!
Liquid Extraction," Environmental
Monitoring and Support Iaboratory,
EPA, Cincinnati, Ohio, September 8,
1977.

(3) "Method for Organochlorine Pes-
ticides in Industrial Effluents,"
MDQARL, EPA, Cincinnati, Ohio, No-
vember 28, 1973.

(4) Hunt, D. C., Wild, P. J., and
Crosby, N. T., 1977. "Phthalimido- pro-
pylsilane-A New Chemically Bonded
Stationary Phase for the Determina-
tion of Polynuclear Aromatic Hydro-
carbons by High-Pressure Liquid
Chromotography." Journal of Chro-
motography, 130: 320-323.

(5) "High Pressure Liquid Chromo-
tography for the Measurement of Po-
lynuclear Aromatic Hydrocarbons in
Water." Sorrall, R. K., Dressman, R.
C., and McFarren, E. F., AWWA Water
Qualtiy Technology Conference,
Kansas City, Mo., December 1977.

(6) "Ultra Low Level TOC Analysis
of Potable Waters." Takahashi, Toshi-
hiro, AWWA Water Quality Technol-
ogy Conference, San Diego, Calif.,
1976. AWWA Denver, Colo., 1977.

(7) Lingg, D. R., Melton, R. G.,
Kopfler, P. C., Coleman, W. E., and
Mitchell, D. E., "Quantitative Analysis
of Volatile Organic Compounds by
GC-MS," Journal AWWA, November
1977, pp. 605-612.

(8) Munch, D. J., Feige, M. A., Brass,.
H. J., "The Analysis of Purgeable
Compounds in the National Organics
Monitoring Study," AWWA Technical
Conference Proceedings, Kansas City,
December 6, 1977.

(9) U.S. Environmental Protection
Agency. "Sampling and Analysis Pro-
cedures for Screening of Industrial Ef-
fluents for Priority Pollutants," Envi-
ronmental Monitoring and Support
Laboratory, Cincinnati, Ohio.

APPENwix A-CEEacAL INDIcAToRs OF
IZDUSTRML CONTAmiNATION

Industrial.Chemicals
Benzene,
Bis (2-chloroethyl)ether,
Bis (2-chloroisopropy)ether,
Bromobenzene,
4-Bromophenylphenyl ether,
Carbon tetrachloride,
Chlorinated Naphthalenes,
Chlorobenzene,
4-Chlorophenylphenyl ether,
Chlorophenols,
2-Chlorovinyl ether,
Dichlorobenzenes,
Dichlorodifluoromethane,
1,1-Dichloroethane,
1,2-Dichloroethane,
1,1-Dichloroethene,
1,2-Dichloroethene,
Dichloromethane,
1,2-Dichloropropane,
1,3-Dichloropropene,

Dinitrotoluenes,
Ethylbenzene,
Hexaclorobenrzene,
H'exachlorobutadiene,
He',blc'roryclopentadlene,
Hexachloroethane,
Nitrobenzene,
Phthalate esters,
Polychlorinated biphenyls,
Propylbenzene,
Styrene,
l,1,2,2.Tetrachloroethane,
Tetrachloroethylene,
Toluene,
Trichlorobenzenes,
1,1,1-Trichloroethane,
1,1,2-Trichloroethane,
Trichloroethylene,
Trlchlorofluoromethane,
Vinyl Chloride, and
Xylenes,

Pesticdea
Aldrin,
Atrazine,
Chlordane,
DDD, DDE, DDT,
Dieldrin,
Endrin,
Heptachlor,
Heptachlor epoxide,
Kepone,
Lindane and Hexachlorocyclohexanes,
Pentachlorophenol, and
Toxaphene.

Polynuclear Aromatic Hydrocarbons
3,4 Benzofluoranthene,
1,12 Benzoperylene,
11,12 Benzofluoranthene (Benzo(K) Fluor-

anthene),
Benzo(a)pyrene,
Fluoranthene, and
Indeno(1,2,3-cd)pyrene.

EFR Doe. 78-3414 Filed 2-3-78; 12:21 pm3
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